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STATE OF NEW YORK: 

Department of Agriculture, "i 
Albany, January 14, 1898. ) 
To tk€ Honorable the Legislature of the State of New York : 

In accordance with the provisions of the statutes relating thereto, 
I have the honor to herewith transmit the loth Annual Report of 
the Agricultural Experiment Station at Cornell University. 

CHARLES A. WIETING, 

Commissioner of Agriculture. 
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e of the provisions of Chapter 138 of the Laws of 1897, the fol- 
laning persons have Ixen appranted investigators and instmctors in the College 
of Agriculture of Cornell University to serve throughout the Slate according to 
the needs of the several localities for ■ portion or all of the year. 

J. W, Sfencsr, M, V. SuNGRRLAND, Miss M. F. Rogirs, 

G. T. Powell, B. M. Dugcah, A. L. Knislev, 

G. A. Smith, J. L. Stone, C. E. Hunn, 

W. W. Hall, Mrs. A. B. Comstock, H. B. Cannon. 
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REPORT. 



His Excellency, the Commissioner of Agriculture of the State of 

New York, Albany, N. Y. 
Sir :— 

I have the honor to transmit herewith the tenth annual report 
of the Agricultural Experiment Station of Cornell University, 
in accordance with the Act of Congress of March 2, 1887, es- 
tablishing the Station. 

While the investigations of the Station are all believed to be of 
great value, and the fourteen bulletins issued during the last six 
months are each and all worthy of note, I may be permitted to 
call special attention to the work in furtherance of scienti5c 
agricultural investigation carried on under Chapter 128 of the 
Laws of the State of New York for 1897. Through teachers' 
leaflets and similar means an attempt is being made to prepare 
the farmers of the State of New York for intelligent and helpful 
co-operation in the experiments carried on by the Station ; and 
at the same time to carry on extensive experiments under the 
varying conditions of climate and soil which obtain in the 
different portions of the State. These experiments are at 
present tn three lines, sugar beet culture, horticulture and the 
use of commercial fertilizers, and it will be readily seen from 
the maps accompanying this report, on how large a scale these 
experiments have been planned. I cannot but believe that the 
capabilities of the Station will by these means be enormously 
increased. 

I have the honor to be your obedient servant, 



J. G. SCHURMAN, 
President of Cornell University. 
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REPORT OF THE DIRECTOR. 



To the President of Cornell University. 
Sir:— 

The letter of Mr. A. C. True, Director of Experiment Stations, 
Washington, D. C, hereunto attached, explains why this report 
is written at this time instead of at the end of the calendar year 
as has been the custom heretofore. It should be noticed that 
the financial part of this report covers the fiscal year ending 
June 30th, 1897 i that part of it which relates to the publica- 
tions and work undertaken covers but six months, January ist 
to July 1st, 1 897, and hence is not so extended as was last year's 
report which covered a full calendar year. 

The State appropriated (Chapter 128 of the Laws of 1897) 
$25,000 for "giving instruction by means of schools, lectures 
and other University Extension methods, or otherwise, and in 
conducting investigations and experiments ; in discovering the 
diseases of plants and remedies therefor;- in ascertaining the 
best methods of fertilization of fields, gardens and plantations ; 
and best modes of tillage and farm man^^ement and improve- 
ment of live stock ; and in printing leaflets and disseminating 
agricultural knowledge by means of lectures or otherwise ; and 
in preparing and printing for free distribution the results of such 
investigations and experiments, and for republishing such 
bulletins as may be useful in the furtherance of the work; and 
such other information as may be deemed desirable and profit- 
able in promoting the agricultural interests of the State." This 
appropriation has made it possible to greatly enlarge the scope 
of our work and to employ additional help to carry on investi- 
gations and instruction in fields not heretofore covered. It has 
also made it possible to republish several valuable bulletins, 
which were out of print, for which there is a growing demand. 

The work under Chapter 128, Laws of 1897, began in April 
and has been carried on vigorously up to the present time. Two 
sets of circulars were prepared and sent out, one tn which were 
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given full directions for conducting culture experiments with 
sugar beets, selecting land, preparing the soil, planting, tillagCr 
harvesting and preparing specimens for analysis, together with 
diagrams showing the size, number and arrai^ement of plats. 
The Department of Agriculture at Washington furnished the 
beet seed which was distributed to three hundred and sixteen 
experimenters. The experiments are being conducted in thirty- 
four of the sixty counties of the State. The other circular was 
prepared by the Chemical Department and it, in like manner, 
gave full directions for carrying out experiments with sugar beets 
and other crops on plats treated with commercial fertilizers of 
known weight and composition together with unfertilized check 
plats. The Station purchased and sent out two hundred and 
three sets, each set containing five small sacks of fertilizer. 
These investigations cover forty-seven counties of the State and 
hence are, as well as those previously mentioned, being carried 
on under varied climatic and soil conditions. 

The farmers of New York know but little about sugar beet 
culture, soil or fertilizers best adapted to the highest develop- 
ment of the beet. By these extended experiments it is hoped 
that much useful information will be disseminated and that the 
farmers will be led to carry on investigations on their own 
account in the future, while the Station will be able to discover 
{he districts and the kind of tillage and fertilizers which give 
promise of highest results. 

On the University farm twelve plats which are separated from 
one another and from the adjoining land by cemented brick walls 
two feet deep, have been planted to sugar beets, with and without 
fertilizers. Soil to the depth of two feet was removed, eight 
inches at a time, and placed in three piles. After the walls 
were built each pile of earth was thoroughly mixed and returned 
in the reverse order of its removal. It is hoped by this means 
to secure normal out door conditions while securing absolutely 
like conditions of soil-texture and composition. 

The most difficult and original experiment undertaken is the 
introduction into the schools of what, for want of a more appro- 
priate name, has been called "Nature Study." For a long 
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time many educators have seen that there is a great gap in the 
courses of stud/ offered in the schools above the primary grade. 
By common consent it is agreed that no more courses can be 
added and it is not clear what studies, if any, can be omitted, but 
all agree that the youths of the land should become interested 
in the plants and animals and other natural objects by which 
they are surrounded and with which they will have to do in 
after life. It was found that by conducting the work, not as a 
study but as a rest exercise for a few minutes each day, great 
interest was aroused and that instead of adding to the pupil's 
work, it lightened it and created a desire to become better ac- 
quainted with Nature in garden, field and wood. To start this 
work, leaflets have been prepared by persons especially fitted 
for the work, these have been printed and distributed, usually 
to teachers, though in a few cases to the pupils. 

leaflets I., " How a Squash Plant gets out of the Seed ; " II., 
" How a Candle Burns ; " III,, " Four Apple Twigs ; " and V., 
" Some Tent Makers," have gone to a third edition ; Leaflet IV,, 
" A Children's Garden," for pupils and teachers, to a Afth edi- 
tion ; Leaflet VI., " What is Nature Study," to a second edition, 
and twenty thousand copies of Leaflet VII., " Hints on Making 
Collection of Insects," were issued June i, 1897. • 

Mr. John W. Spencer and Mr. John L. Stone, have con- 
ducted the Extension work and some of the experiments in the 
western half of the State. Mr. George T. Powell and Miss Mary 
Rogers have conducted like work in the eastern half of the 
State. Mr. George A. Smith and Mr. W. W. Hall have con- 
ducted the instruction in dairy husbandry throughout the State. 

These three groups of experimenters and instructors have 
been assisted from time to time by the professors and instruct- 
ors of the College and Station and by a few special helpers 
not connected with the University. Honorable Charles R. 
Skinner, Superintendent of Public Instruction, and Honorable 
Charles A. Wieting, Commissioner of Agriculture, have given 
us hearty and efHcient support. 

"For a sketch of the origin and progress of the AgricuUnral Bxtcntion 
Work aee Cornell Bulletin 137, May, 1897. 
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The majority of farmers are anxious to secure a better and 
more extended understanding of their profession. They are 
difficult to reach because they had no training in their special 
occupation while in school, and not because they are unwilling 
to leam. It is humiliating to look over the courses of study of- 
fered to farmers' children and see what scant and poor provi- 
sion has been made for teaching anything which has a direct 
relation to tilling the soil or for giving any inspiration which 
might help them to discover the laws which govern the soil, the 
plant and the animal. This Extension work in Nature Study is 
as yet an experiment. Its aim is primarily to reach and help the 
teachers and through them the farmer with the hope and expec- 
tation that the pupils and their parents will be taught both useful 
and interesting facts and that they will come to see the need of 
investigating for themselves. Each farm and each crop has its 
own problems to be solved, the Experiment Stations can give 
valuable assistance, but climate, soil plants and conditions vary 
so widely that the farmer who desires to reach better results 
must experiment for himself. It is believed that the Extension 
work has materially assisted in securing the hearty co-operation 
of more than five hundred fanners in the experiments which 
are being carried on throughout the State. 

The first object in issuing leaflets on Nature Study is to pro- 
mote investigation, to arouse enthusiasm, to open the eyes of 
pupils and parents, in order that the future tillers of the soil 
may become better acquainted with Nature's laws and modes of 
action, thereby enabling them to direct Nature's laws so intelli- 
gently as to produce highest results. 

Until the middle of this century no instruction nor real help 
had been offered to the tillers of the soil, so it is no wonder that 
the very foundations of scientific, applied and experimental agri- 
culture are yet to be laid in the schools, or that the term " Na- 
ture Study " is selected in order to make agricultural instruction 
popular. 

Fourteen bulletins embracing three hundred and thirty-three 
pages have been issued during the last six months on the fol- 
lowing subjects : 
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No. 1 24, The Pistol-Case- Bearer in Western New York. 

No. 125, A Disease of Currant Canes. 

No. 126, The Currant-Stem Girdler and The Raspberry- 
Cane Maggot. 

No, 127, A Second Account of Sweet Peas. 

No. 128, A Talk About Dahlias. 

No. 129, How to Conduct Field Experiments [with Fer- 
tilizers. 

No. 1 30, Potato Culture. 

No. 131, Notes upon Plums for Western New York. 

No. 132, Notes upon Celery. 

No. 133, The Army -Worm in New York. 

No. 1 34, Strawberries under Glass. 

No. 135, Forage Crops. 

No. 136, Chrysanthemums of 1896. 

No, 137, Agricultural Extension Work: Sketch of its Ori- 
gin and Progress. 

Circular No. 5, Concerning Co-operative Tillage Experi- 
ments. 

Circular No. 6, Directions for the Application of the Fer- 
tiltzers and Records to be made. 

Brief reports of the progress of the work in chaise of the 
various divisions of the Station and the Treasurer's report are 
hereunto appended, together with a detailed and classified re- 
port of receipts and expenditures for the fiscal year ending 
June 30, 1897. 

Assistant Professor of Dairy Husbandry H. H. Wing has 
been given a leave of absence for nine months, and is now in 
Europe, making an extended study of the dairy industries of 
England, Holland, Sweden and Denmark. Therefore no report 
of progress in dairy husbandry is submitted. It may be said 
that extended investigations have been and are being conducted 
along dairy lines, the results of which will be published in the 
early part of next year. 

Some extended investigations have recently been instituted by 
the Veterinary Division of the Station for the purpose of securing 
a fuller knowledge of the causes of contagious abortion in milch 
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cows in hopes that with a clearer understanding of causes a 
remedy may be discovered for this disease which has been so 
prevalent during the last quarter of a century and which has 
caused more loss in the dairy than all other diseases combined. 

Reports which have reached us from many parts of the State 
during the last year indicate that the mortality among swine 
has been unusually large, due to causes which have not yet 
been discovered. Experiments have been begun with a view 
of determining the cause and remedy for this trouble. 

The force of the Station has been doubled during the last two 
years, many investigations and experiments along lines which 
bear upon nearly every agricultural industry of the State are 
being vigorously prosecuted and the Station staff is working 
harmoniously and enthusiastically for a common purpose — the 
advancement of those industries which are embraced under the 
generic term "Agriculture." 

I. P. Roberts. 
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united states department of aoaiculture, 

ofpici op ixkriment btation8, 

washinqton, d. c. 

June 29, 1897. 
Dear Sir : — 

The experiment stations in 15 States now make the annual 
reports of their operations as well as their financial reports cover 
the flscal year ending June 30. Now that this Department is 
required to make a report to Congress on the work and ex- 
penditures of the Stations for each fiscal year, it would be better 
as far as we are concerned if it was the uniform practice of the 
Stations to make their annual reports for the fiscal year. There 
is nothing in the Hatch act to forbid this. That act simply 
calls for an annual report without defining exactly the period 
to be covered. 

If we could receive the report of the work and expenditures 
of all the Stations by September l, it would enable us to make 
our report to Congress at the opening of the session in Decem- 
ber. It would then receive proper consideration by the com- 
mittees in connection with the appropriation bili. As it is now, 
the information available for these committees is a year old 
when the report is considered and may unfairly represent the 
condition of affairs at a number of the Stations at that time. 
Very truly yours, 

A. C. True, Director. 



byGoO'^lc 



byGoo'^lc 



REPORT OF THE CHEMIST. 



To the Director of the Cornell University Agricultural Experi- 
ment Station. 

Sir:— 

The following is a report of work done in the Chemical 
Laboratory between July i, 1896, and June 30, 1897. 

Name. Anilfied for Number o( Samtilti. 

Soils Water 47 

Soils Nitrogen, phosphoric add and potash 7 

Fodders Fodder analysis 34 

Fodders Nitrosen, phosphoric acid and potash .... 3 

Celeiy plants Nitrogen, phosphoric add and potash .... 10 

Apple tree leaves . . -Nitrogen, phosphoric acid and potash ... 3 

Urine of horse Phosphoric acid 8 

Grapes Acid and angar 30 

Sugarbcets Sngar 4 

Potatoes Nitrogen and starch 4 

Clover roots Nitrogen 4 

Clover tops Nitrogen 3 

Clover nodnles Nitrogen i 

Paris green Asi O, (eisenic trioxide) 3 

Ashes Phosphoric add and potash i 

Commercial K aalts..Potash 3 

Water Lime, magnesia and potash i 

Maonre Nitrogen, phosphoric acid and potash i 

Callerine i 



In addition the A, O. A. C. work was done on potash. 

G. C. Caldwell. 
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REPORT OF THE BOTANIST. 

July I, 1897. 
Professor J. P. Roberts, Director. 

5 EAR Sir: — 
I have the honor to present the following report of the Botani- 
1 Division of the Experiment Station for the past six months. \ 

There have been pubhshed two Bulletins during the year, as. 
follows: A Disease of Currant Canes, Bulletin 125, February,! 
1897, by E. J. Durand, assistant botanisV during the previous 
year. Two Destructive Celery Blights, by B. M. Duggar, assist- 
ant botanist. These articles were published in Bulletin 132, 
March, 1897. 

Work is in progress upon the following subjects : A very 
thorough study has been made of several of the parasitic fungi 
known as anthracnoses which attack fruits and various vege- 
tables. The matter is being prepared for a bulletin but con- 
siderable time is necessary to complete it because of the 
numerous illustrations. It is hoped, however, to present it 
sometime during the coming autumn. 

A great deal of attention is being given to the preparation of 
illustrations in the way of line photographs of the larger fungi 
known as mushrooms, with a view to publishing a series of 
bulletins on the edible, poisonous and indifferent species in the 
State, for the purpose of arousing an interest in the value for 
food of the edible species and to give simple directions for 
becoming acquainted with the more common species. 

Studies are also in progress on the diseases of timber and 
forest trees, and already many valuable illustrations have been 
made for future bulletins of an educational character, as well as 
of scientific value. 
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In connection with this, investigations have been begun upon 
the development and embryology of certain of the forest trees, 
especially, at present, the pines and other conifers, with a view 
to determining rate of growth, distribution, fertility of seed, as 
well as the conditions which influence or modify the life of 
these trees. 

Mr. B. M. Duggar, the assistant botanist, is engaged upon 
several lines of investigation. Practical and scientific studies 
are being made by him of certain celery diseases, and of the 
leaf spot of the pear. Other investigations are being started 
which will lead to important results it is hoped. Beside tlte 
work of investigation and of instruction which Mr. Duggar Is 
carrying on, the correspondence is constantly increasing in 
reference to diseases of various kinds which attack fruits, vege- 
tables, etc., so that a considerable part of his time is taken up 
with these matters. 

The work of the year besides the results of the investigations 
has added materially to the equipment of the Division in the 
way of illustrations, negatives, etc., besides the additions to the 
apparatus by purchase. 

Very respectfully yours, 

Geo. F. Atkinson, 

Botanist. 
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REPORT OF THE ENTOMOLOGIST. 



To the Director of the Cornell Unii'ersity Agricultural Experi- 
ment Station. 

Sir:— 

As the carrying out of the Entomological work of the Sta- 
tion has been performed during the past six months almost en- 
tirely by the Assistant Entomologist, I have requested him to 
prepare a report on it, which I hereby transmit. 
Very respectfully yours, 

John Henry Comstock, 

Entomologist. 

To the Entomologist of the Cornell University Agricultural Ex- 
periment Station. 
Sir :— 

During the period covered by this report (from January ist, 
1897, to July 1st, 1897), the work of the Entomological 
Division of the Station has been along the same lines as in pre- 
vious years, but it has been of a somewhat different nature in 
some respects. Thus far, the year 1897 has been quite a re- 
markable one in New York State, so far as the prevalence of in- 
sect life is concerned. Many of our common insect pests which 
are more or less destructive every year have been conspicuously 
numerous and injurious, while some other insects which usually 
harass the fruit grower every year have attracted attention to 
themselves by their absence or non-occurrence in injurious 
numbers. 

In the former class are to be mentioned plant-lice, which have 
been much more numerous and destructive on many different 
kinds of vegetation all over the State than for many years before ; 
canker worms have again ravaged many acres of apple orchards 
in the western part of the State; in May and June, thousands of ap- 
ple and wild cherry trees all over theState bore the unsightly tents 
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of the common apple-tree tent caterpillar( Clisiocampa americana), 
and many of the trees were entirely stripped of their foliage by the 
ravenous hordes of these caterpillars; at the present time (July 
1st), the forest-tent caterpillar (C/wwiraw/a disstria)is ravaging 
acres of shade and forest trees in several parts of the State (it was 
mistaken for the gypsy moth in Delaware county) ; the pearpsylla 
has again appeared in immense numbers in many pear orchards 
and the crop of fruit is seriously threatened. On the other hand, 
however, as we predicted in Bulletin 1 33, the army-worm seems 
not to have attracted attention anywhere in the State this year, 
although thousands of armies of the worms mined thousands of 
acres of field crops last year ; many of the larger plum growers 
in the State have been agreeably surprised this year to find that 
their old and dreaded enemy — the plum curculio — did not appear 
in numbers sufficient to make tt necessary to go to the trouble 
and'expense of fighting it; one of our largest quince growers also 
writes that the quince curculio {Conotrachelus crataegi) also ap- 
peared in surprisingly small numbers this summer; we had in- 
tended to begin a critical study of the life-history of white grubs 
this spring but were unable to find enough of the May beetles to 
start the experiment ; for two or three years the crops of New 
York farmers have suffered from hordes of grasshoppers, but this 
year, doubtless owing to the work of their enemies and to climatic 
conditions, grasshoppers appear to be scarce in many localities. 

Thus the year 1897 has thus far been one of peculiar interest, 
from an entomological standpoint, in New York. The facts 
given in the above paragraph have been brought out by our 
extensive correspondence and by personal observations while 
engaged in lecture work under the auspices of the Nixon Bill. 

No new outbreak of any insect pest has thus far occurred 
which seemed to necessitate carrying on extensive experiments 
at the insectary in the study of its habits or methods of combat- 
ing it. Our time has been fully occupied in continuing work that 
was begun last year or in previous years, also in preparing some 
of last year's results for publication, and in attending to the mass 
of correspondence arisingfrom the sudden and unusually destruc- 
tive outbreaks of the well-known insect pests mentioned above. 
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However, as the quince curculio was so destructive last year in 
some localities as to lead growers to seriously consider the ad- 
visability of cutting down their orchards, we have taken up the 
critical study of its habits this year and hope to be able to reach 
some practicable conclusions regarding methods of controlling 
such a serious pest. 

The following bulletins have been published from this Divi- 
sion during the past six months : 

No. 124, The Pistol-Case-Bearer. 

No. 1 26, The Currant-Stem Girdler and the Raspberry-Cane 
Maggot. 

No. 133, The Army-Worm in New York. 

Our inability to get the results of our last year's study of the 
codlin moth ready for publication in the spring has enabled us 
to verify our observations this year ; our conclusions will soon 
be put in shape for publication as a bulletin. The results of 
our last year's applications in our extensive peach borer experi- 
ment have just been ascertained, and they reveal some striking 
and valuable facts which will add much definite data to our 
knowledge of how to fight this serious peach pest. We expect 
to be able to collate and digest the details of our work with this 
insect which have accumulated during the past three years, and 
get the conclusions ready for publication during the coming year. 

Our endeavor to give each correspondent the latest and best 
information at our command results in a rapid increase in the 
correspondence of this Division. About five hundred queries 
were answered during the past six months ; fifty of these were 
prepared for publication in agricultural journals. The fact that 
we are thus often enabled to reach special and urgent cases 
quickly, renders the correspondence of this Division one of the 
most valuable and important features of its work. We have also 
published several technical articles in entomological journals. 
Respectfully submitted, 

M. V. Slingerland, 

Assistant Entomologist 
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REPORT OF THE AGRICULTURIST. 



To the Director of the Cornell University Agricultural Experi- 

punt Station. 
Sir:— 

Since my last report to you two bulletins have been published 
by the Department, No. 130, Potato Culture, and No. 135, 
Forage Crops. These bulletins give the results of experi- 
ments extending over a period of two years. To verify the results 
published, the experiments are being repeated this year and the 
results will probably be published as a supplementary bulletin. 
An interesting line of work, and one which now promises well, 
is the intro-culture of grain crops. For three years the experi- 
ment has been conducted with wheat and this year it has been 
extended to oats. A question which is seriously puzzling the 
farmers of the State is how they can best control the wild carrot, 
the mustard and the cress, all of which have been abundant in 
the oat fields the past season. We believe that a practical so- 
lution of the question will be found in intro-culture. It remains 
now to have manufactured some implement so that the work can 
be performed cheaply and efficiently by horse-hoe tillage. 

The study of leguminous plants and their comparative value 
as nitrogen gatherers, commenced last year, is being continued. 
An effort is being made to determine what portion of the nitro- 
gen stored up by the clover plant is actually taken from the at- 
mosphere and what from the soil. The investigation tn connec- 
tion with this work will necessarily have to be extended over 
a series of years. 

Certain leguminous plants which in their native soil and 
climate produce root tubercles have been found not to produce 
them here. By a system of soil inoculation it is hoped that 
these nodules or tubercles may be induced to grow and that 
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we may thus add to the list of our valuable nitrogen-gathering 
leguminous plants. 

In the spring of 1896, one thousand white ash seedlings were 
set in the University woodland. These seedlings were pur- 
chased and set at a total cost of only two cents each. From 
seventy-five to eighty per cent, of them are now living and 
making good growth. The result of this experiment so far 
would indicate that much of the hilly land unfit for cultivation 
could far more profitably be devoted to forestry. 

Many causes have combined to awaken an interest in the 
manufacture of beet sugar. This department is conducting ex- 
tensive experiments to determine whether the beets can be 
profitably grown in this State, what system of tillage is best, 
and what fertilizers are required to give the highest per cent 
of sugar. Beet seed, with directions for planting the same and 
caring for the product, have been sent to over three hundred 
farmers who are co-operating in the experiment. The work 
with sugar beets at the home grounds this year is mainly in 
determining what fertilizers give best results both as to yield, 
sugar content and purity. 

The work of the Division is largely confined to lines of in- 
vestigation which are practical in their nature, and an attempt 
is being made not only to discover new truths but to emphasize 
and enforce old ones, and to show plainly that success in agri- 
culture depends largely upon improved practices and methods- 
of tillage. 

Respectfully submitted, 

L. A. Clinton, 

Assistant Agriculturist 
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REPORT OF THE HORTICULTURIST. 



To the Director of Cornell University, Agricultural Experiinent 

Station. 
Sir:— 

In the absence of Professor Bailey, I can make only a partial 
report of the progress of work in this Division from January ist 
to July 1st, 1897. 

Of the out-door work the successful contest with the San Jos^ 
scale is perhaps the most pressing for early publication. Two 
thorough and timely sprayings with kerosene and water,in a com- 
bination of one part to four, saved all the kinds of shrubs treated, 
and we have not seen a live insect since. This experience has 
brought out a number of points which will doubtless be welcome 
news in the midst of the general anxiety. Among the tree fruits, 
progress has been made in the permanent orchards which were 
devoted to carefully planned and far reaching fertilizer experi- 
ments. Some new varieties of Japanese plums are fruiting for 
the first time and the Station is fortunate in having the expert 
services of Mr. S. D. Willard, of Geneva, in judging the varieties 
of this popular new type of plums. A new vineyard has been set 
and important accessions made. The work in small fruit culture 
has consisted largely of local fertilizer experiments in six straw- 
berry fields of Oswego county, the results of which are very grati- 
fying and of great general interest. Two beds of strawberries 
have been set, one of new varieties, and one to continue the in- 
door work. In vegetable gardening we are in the midst of our 
second year of investigations with celeriac and Brussels sprouts. 
An acre of celery has also been planted on the onion meadows 
of Orange county in an attempt to introduce the culture of this 
crop within easy shipping distance of the large eastern markets. 
In floriculture the work is confined to studies of cannas, dahlias. 
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and to the vexed problems concerned in the forcing of Ber- 
muda lilies for Easter, and to chrysanthemums. 

The indoor work now looks toward a long series of cultural 
experiments in the forcing of fruits; collections of apricots, 
peaches and cherries are ready, and as soon as the proper facili- 
ties are at hand the growing of grapes from a commercial 
standpoint is to be undertaken. One of the smaller green- 
houses has been remodelled for a strawberry forcing house to 
follow up the successful work of last winter, reviewed in Bul- 
letin 134. 

Very respectfully submitted, 

C. E. HUNN, in charge. 
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REPORT OF THE TREASURER. 



7*14* Cornell University Agricultural Experiment Station, in ac- 
count with the United States appropriation, 1896-7. 

To Receipto from Treuurer of the United States as Dr. 
per approprialioa for fiscal year ending June 30, 
1897, as per Act of CoDgrcss, approred March a, 

1897 tl3.5«> 00 

Cr. 

By Salariea % 8,043 75 

Labor i,g88 57 

Publications 399 60 

PoatsEcand Stationery 351 05 

Freight and Expresi 1 18 75 

Heat, Light and Water 63 84 

Chemical Supplies '47 49 

Seeds, Plants and Sundry Supplies 651 37 

Fertilizers 

Feeding Stnfia 164 83 

Library 108 aa 

Tools, Implements and Machinery 56 95 

Famitnre and Fiiturea ia6 68 

Scientific Apparatus 77a 8a 

Live Stock 301 10 

Traveling Bxpenaes 145 88 

Contingent Expenses 10 00 

Building and Repairs 349 10 

13,500 00 

We, the undersigned, duly appointed auditors of the corpora- 
tion, do hereby certify that we have examined the books and 
accounts of the Cornell University Agricultural Experiment 
Station for the fiscal year ending June 30th, 1897; that we 
have found the same well kept and classified as above, and that 
receipts for the year from the Treasurer of the United States 
are shown to have been $13,500.00, and the corresponding 
disbursements $ 1 3,500.00, for all of which proper vouchers are 
on file, and have been by us examined and found correct, thus 
leaving no balance on hand. 

And we further certify that the expenditures have been 
solely for the purpose set forth in the Act of Congress approved 
March 2, 1887. 

(Signed) H. B. LORD, > . ,.^ 

GEO, R. WILLIAMS, 1^"*^'^°"- 
(Seal) 
Attest: Emmons L. Williams, 

Custodian. 
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CoKNBLi, UinvBBsmr, Ithaca, N. Y., January i, 1897. 
Thb Honokablb Couhissionbk op Agsicdltukb, Albany. 

Sir; — ^Th« following paper considers anotho* of the many 
insects wluch contribute their share towards making finit-giowing 
a scientific business. The observation of any insect and the 
study of truthful descriptions of it, are direct means of education ; 
and the final mastery of it is a means of enconraging and fortify- 
ing the fiumer in every adversity. This bulletin, thereftne, has 
two distinct merits, — the imparting of immediate information 
concerning the pest, and the power of inspiring correct and hope- 
ful habits of thought ; it is therefore submitted for publication 
under Chapter 437 of the law designed to extend the experiment 
station method and work. 

L. H. Bailby. 
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THE PISTOI^ASE-BEARER. 

CoU^hara malivorelia Riley. 
Order Lbpidoptbra ; snperfamily TiNBlNA. 

Among the most interesting insects that trouble the fruit grower 
are those known as ' ' case-bearers ; ' * thas named from the fact 
that in their destructive stage they are encased in curiously-shaped 
suits which they wear wherever they go. One of these insects, 
the cigar-case-bearer, has done much damage in western Ilew 
York orchards since 1893 ; it was illustrated and discnssed in 
Bulletin 93, During the past year another case-bearer appeared 
in large numbers in several apple orchards in western New York 
and proved even more destructive than the cigar-case-bearer. 
Frequently both kinds of these case-bearers and the bud-moth 
(Bulletin 107) worked together on the same branch. 

In 1896, many New York farmers and fruit-growers became 
acquainted for the first time with several insects which seemed to 
have suddenly appeared in their field crops or orchards in destruct- 
ive numbers. The army-worm, the green fruit worms (Bulletin 
123), and the case-bearer tmder discussion, are illustrations of this 
fact. To many, these insects were new pests ; and it is a remark- 
able fact that, although all of them have occurred in our state 
for many years and have at times been injurious, it has been 
nearly fifteen years since any of them appeared in sufficient 
numbers to do noticeable injury. 

HISTORY, DISTHIBUTIOM, AND FOOD-PLANTS OP THB INSBCT. 

This pistol-case-bearer is an American insect, and first attracted 
attention in 1877 in a large apple orchard of over 8000 trees in 
Srie County in Pennsylvania. The owner of this orchard reported 
that it seemed as if there was one on each bud on almost every 
tree in the orchard ; the next year the insect was still more 
destructive, rendering large numbers of trees nearly leafiess. 
Specimens of the insect were sent to Dr. Riley, and in 1879, he 
published (Ann. Kept, of Com. of Agr. for 1878, p. 253) a brief 
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illnstrated actxitint of the pest, describing and naming it as new 
to science. Scarcely anything new has been recorded abont the 
insect since. What was doubtless the same case-bearer was recorded 
from Keatacky in 1878, and was found upon chestnut bark near 
Ithaca, N. Y., in 1880. In the spriagof 1882, theinsect did con- 
siderable damage in apple orchards at South Byron, N. Y. It 
did not again attract serious attention in New York state until 
1896. lu 1891, a few specimens were sent to Dr. Lintner &om 
loosing, Osw^o Co., and Walworth, Wayne Co., and the same 
year we found some of the cases ou a wild cherry tree near the 
insectary. The insect was reported as occuiring in Nebraska 
and adjoining states iu 1894, and we received a few specimens 
from Sodns, Wayne Co., N. Y., thesame year. In 1895, it was 
found in Canada and in New Mexico. During the post year, the 
insect did much damage in large apple orchards at Geneva and 
at Walworth, N. Y. We also received it from Clarkson, Monroe 
Co., N. Y. It has been recorded from New Jersey as common on 
apple, plum and cherry. 

Thus the insect has quite a wide range of food-plants, including 
the three orchard fruits just mentioned, and probably the chest- 
nut. It is also widely distributed over the country, occurring 
from Canada southward through New York and Pennsylvania 
and westward through Nebraska into New Mexico. It has been 
injurious only in New York and Pennsylvania. Nothing can be 
predicted as to its future. 

/fenv disiribuled. — It is claimed that the pest was introduced 
into the &r west on eastern nursery stock. This is doubtless 
by far the most fruitful source for the distribution of the insect. 

ITS APPBARANCS. 

On account of its small size and peculiar habits, the insect 
itself in any stage, will rarely be noticed by the fruit-grower. 
But one of the curious suits, or cases as they are called, which 
the little caterpillar wears, is quite conspicuous, thus often reveal- 
mg its presence to the casual observer. 

Tke caterpillar and its curious case. — The insect is destructive 
only in its caterpillar stage, and yet the fruit-grower usually sees 
only the peculiar suit or case worn by the caterpillar. Several of 
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these carious eases with their inhabibmts portiy protniding from 
one end are shoim mach enlarged at b, b, b, plate t ; at c, plates 
I and 2, many of the cases are represented, natural size, attached 
to the Inranch. The cases are of a dark brown or black color, 
more or less covered with grayish pnbesceace from the leaves. 
Their form is aptly described by the word ' ' pistol-shaped. ' ' They 
are of a tough leathery texture, and evidently made of silken 
threads interwoven with the pubescence from the leaves, and the 
whole stained dark in some manner, probably by the excrements 
of the caterpillar. 
How this carious 
case is made will 
be described fur- 
ther on in dis- 
cussing the life 
history of the in- 
sect. When the / 
insect is at work' 
in April, May, or 1 
June, these cur- \ 
ious pistol-shaped 
cases are quite 
conspicuous, and 
certainly very 
odd-looking ob- 
jects, as they are 
seen projecting at 
various angles 
from a flower-bud (frontispiece) , from the surface of a leaf, or 
frx)m the side of a branch (r, plates i and 2). They are sure to 
arouse one's curiosity, especially when, after watching one for a 
few minutes, it is seen to move off to another part of the bud 
or leaf. 

A careful examination of one of these moving pistol-shaped 
objects will reveal its inhabitant, an orange-colored, black-headed 
caterpillar about one-fonrth of an inch in length.* When dis- 

*Technical description of Imrn. — Length, 6 mm. Color, decpchiome or 
light otange ; the thoracic •egmenta ate darker, the fiiat one bladdili. 
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tnrbed the little creattue retreats into its pistol-shaped case and 
can be induced to come forth only by either tearing open its case, 
ct by continued urging from the rear. 

7^ aduU insect. — ^The moth is a very delicate and pretty little 
creature. It is represented nearly four times natural size at a, a, 
plate I ; the male moth, which is considerably smaller, is shown 
in the lower of the two figures, and the larger female in the 
ttpper^^ure. They are of a general dark drab color ; onthe basal 
third of the front wings white scales predominate in the females, 
bat are sometimes almost entirely lacking in the males. The al- 
ternation of the tings of dark and white scales give the antennae 
and legs a curious annulated appearance. The basaljotnt of each 
antenna in both sexes bears a conspicuous tuft of scales, those of 
the female bang con^derably larger.* All of these charocteris- 

He«d, black with a Tcltow median mtare ; antetmee, ytHlow. Thoraci seg- 
menta eAch with a blackish, grannlate, chidnons apot on the lateral ridge; 
the m«sothoracic segment haa besides two similar, narrow, triangular, black, 
tronavene spots, separated by a narrow yellow mesol line near its caudal 
border, and there is a similar inbdorBal black spot on each aide near the ce- 
phalic margin ; the thoracic shield is large, black, and nearly divided bj a 
narrow yellow median stripe. The anal shield is slao black. The tme legs 
are black, with the distal segment and the eztremitieaof the other segments 
yellowish. The fbnr pain of pro-legs are of the same color as the body, ex- 
cept the anal ones which are slightly darker and have a large black spot near 
tlie base of each. The whole surface of the body is granulated, more 
strongljsoon the thoracic and anal segments. A few hairs ariae from the 
head, thorax and anal segment. 

This deacription, taken irom fhll-grown living specimens of the catetpil- 
lara diSeia coasiderablj from Dr. Riley's description In his report for 1878. 
None of the caterpillars that Dr. Riley had, seem to have been pre- 
served, so that wecannot explain these strikingdifierences. 

*In his description of the moth (Ann. Rept. Com, of Agr. for 1S78, p. 
354), Dr. Riley states that the males have no tnfl on the basal antennal joint; 
he describes the tnfts of the females. How this mistake occnrred is not 
known, Mr. L. O. Howard, U. S. Entomologist, writes me as follows : 
"There are ten specimens of CoZm/Aom«fM/f won;^ in the National Mnsenm 
collection. Five of these are males and five are females. The tnft on the 
basal joint of the antennie occurs in both sexes, but is a Illtle longer in the 
females than in the mole. One of these males has lost the tuft entirely and 
in another is psrtly gone. It was also completely lost in one of the females. 

All of these ten specimens are from the original 1878 resrings. Dr. Slley 
probably examined the single male which had lost the tufL " 
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tics are sliowc in the figures at a, «, plate t. The general color 
of the males is slightl7 darker, especiaily the head. 

Doiiag the day the moths rest on the leaves and branches with 
their heavily fiinged wings folded closely over the abdomen and 
their Icmg, slender antennae placed close together and projecting 
straightforward from the head. They may be seen in this posi- 
tion on the trees in Jnne. 

ITS NAMS. 

This case-bearer belongs to the large group of minute moths 
known as Tiueids. Nearly all the Tineids are easily distinguished 
from the other moths by their narrow wiugs which are bordered 
with very wide fringes (see figure a, plate i). The name Co/eo- 
phora malivorella, by which the insect is recognized among scien- 
tists the world over, was given to it by Dr. Riley in his report ^ 
U. S. Entomologist for 1878 (published in 1879).* 

The popular name of "apple coleophora " given to the Insect 
by Dr. Riley wassoon superceded by Dr. Lintner's name, " the ap- 
ple-tree case-bearer. ' ' While it is true that it seems to prefer the 
apple as a food-plant, there are several other case-bearers which 
feed upon the apple tree, and one of these— ^the cigar-case-bearer 
(Bulletin 93) — is even more common and destructive than the one 
under discussion. We therefore propose the much more definite 
and descriptive popular name of ' ' the pistol-case-bearer ' ' for the 
insect. The striking resemblance of the case, which the caterpillar 
carries about with it, to a pistol makes this popular name especially 
suggestive to the fruit-grower. 

THB STORY OP ITS LIFB AND HABITS, 

This interesting little pistol-case-bearer has been under almost 

* In Bull. I, Vol, IV, p. 93 of the 0. S. Geol. Surrey, pablished Febrnary 
S, 1878, Mr. V. T. Chambera described Coleophora muliipulvella . Id i88a. 
Lord Walaiiighuii placed this species in the aynonomy of C. fMolivorella, 
■tating that Clumber'a description applied to Dr. Riley's specimens, bat 
that the foimer'a type of C. M*iJ/i^/iv//a wasnotezamined. SbonldChain- 
ber'stype specimen prove to be Dr. Riley's C. malivoreUn the last name 
must &11, on the ground of priority of pnblicatlon, ajid the pistol-case- 
bearer be called Coleophora mulUpulvella. If Chamber's type is still in 
e this point could be easily settled by aome one temlliar with the 
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daily observatioii here at the insectary from the time it awoke 
from its winter's sleep in April, 1896, until it passed through its 
wouderM transformatious into the pretty little moth, from whose 
beautiful and oddly-shaped egga the little caterpillars hatched in 
the fall and soon made their preparations for thdr long winter's 
rest. While its life history is similar to that of the cigar-caae- 
bearer (Bulletin 93) its habits are quite different and present sev- 
eral interesting phases of insect life. 

ffffTv it passes the tmnter. — In our cages the little creatures 
began to go into winter quarters as early as August 26th ; they 
were then minute, less than half-grown, orange-yellow caterpil- 
lars, encased in very small pistol-shaped suits, which were firmly 
attached to the bark, usually on the smaller branches. These 
hibernating cases are about one-half as large as those shown nat- 
ural size at £, plate i , and th^ are shaped like the much enlarged 
case shown at i in the extreme upper right-hand comer of plate 
I . Where the insect is quite numerous, it may be easily found 
in its winter quarters. 

About seven months of the pistol-case-bearer's life is spent in 
idleness in its snug little case on the twigs of the trees. 

/is spring appearance and habits, — The little caterpillars awake 
irom their long winter's fast very early in the spring, as soon as 
the buds begin to swell. In 1896, the little cases were loosened 
from the twigs soon after April ist, and the march of the hungry 
caterpillars for the buds began ; by April 15th, they were at work 
in full force on the buds. By eating or boring small holes, 
scarcely larger than a pin in the swelling fruit and leaf buds, the 
little creatures did much damage very early in the season. On 
April 24th, we examined the large orchards of Messrs. Yeomans, 
at Walworth, N. Y., and found the pistol-case-bearers so tliick in 
one apple orchard that it seemed as though there was one case to 
every two or three buds on the trees ; the buds were just b^:in- 
uing to open. 

As the caterpillars continue feeding on the opening buds, they 
soon find that thnr winter suits or cases are too small for their 
growing bodies ; and they proceed to build on extensions at both 
ends and along the lower edge. 

Us pistol-shaped suit. — Unlike the cigar-case-bearer (Bnlletin 93) 
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the pistol-case-bearer does not construct an entirely new and 
lai^er suit to accommodate its increasing size. It simply pieces 
on additions to its suit from time to time. In tbe enlarged cases 
represented at b, 6, plate 2, tbe white portion at tbe head end is 
a very recent addition to tbe case ; tbe light-band figure also 
shows a slight addition around the anal orifice. We have speci- 
mens of cases which show fiesh, white additions all along the 
lower edge of the case as well as at both ends. These additions 
seem to be made mostly of silk in which is mixed considerable of 
the pubescence and debris of the leaves, and the whole is glued 
together to form a tough leathery substance. Although white 
when first made, the additions soon become stained a very dark 
brown, perhaps from the excremental or other juices of tbe cater- 
pillar. After about May ist, tbe caterpillars seem to confine 
nearly all of their extensions to tbe head end of their suits, thus 
considerably lengthening the barrel of tbe "pistol." When 
complete thm, their cases are simply their first winter suit that 
has been made larger around and longer by additions or patches 
put on to one side and both ends. Externally the cases or suits 
present a rough, fuzzy, somewhat untidy appearance, but cut one 
of them open and take a peep inside. The whole snit is found to 
be lined with a thin, smooth, whitish, ddicate layer of silk which 
gives the interior a neat, cozy appearance. 

The curved end which forms the handle of the " pistol ' ' con- 
sists of two flattened oyster-shell-like projections of the suit, which 
are not joined together along their lower edges, and thus form a 
slit-Uke opening that is the back-door to the case. The elasticity 
of the material uid the peculiar curve of this portion of the suit 
tend always to keep this opening closed. It would require con- 
siderable force for an outside enemy to open this orifice, though 
from the inside the slightest pressure enables the caterpillar to 
protrude its anal segment whenever its excrement is to be voided. 
This arrangement enables the little caterpillar to keep his snug 
home neat and clean inside. This back-door also serves another 
Important purpose in the life of the insect, as we shall see later. 

Mtmltmg of the caterpillar. — On April 26th, we were surprised 
to find that most of tbe caterpillars at work in oar cages had 
securely &5tened their cases to the bark of the twigs as shown at 
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t, plftte I. On Uay ist, Uessn. Yeonuuis, Walwortli, N. Y-, 
wrote me tlutt the insects bad also done the same thiofr in their 
orchard. It seemed hardly possible that they had finished thdr 
destructive work thos early, and were preparing to undergo their 
further transformations. Cases were detached and examined 
every day, and no explanation was found for the curious preceed- 
nre until the fourth or fifth day. Then the cases began to move, 
and at eacli q>ot where a case was fastened there remained at- 
tached to the baric the anchor, a minute cup or button of silk, and 
on each of these we found the cast skin of the head of the cater- 
pillar. This meant that the cases had been &atened to the twigs 
so that the caterpillar could shed off, undisturbed. Its old skin 
that had become too small, and could then come forth clad in a 
new and elastic skin that had been growing under the old one. 
All caterpillars moult or shed their skin several times ; it is the 
way they grow. Doubtless the pistol-case-bearer moults at least 
three or four times during its life as a caterpillar, and perhaps in 
the way just described. Apparently the moult which occupied 
the last four days of April, 1896, was the last one ; its occurrence 
in the hdghth of the feeding season rendered it quite conspicuous. 
Its feeding habits on the flowers and leaves. — Beginning on the 
swelling buds, as described on a previous page, the case-bearers 
continue their destructive work on the opening leaves and flowers. 
They now feed quite differently from the dgar-case-beaters, which 
mined out the tissue between the two skins of the leaves. The 
^stol-case-bearers either devour the whole leaf or allofit butthe 
lower skin and veinlets, thus skeletonizing it, as shown, natural 
size, in figure i . The caterpillar never leaves its case, but pro- 
jects its body out &r enough to obtain a good foothold and then 
b^ns to eat, holding its case at a condderable angle from the 
leat The cases are thus not attached to the leaf, but move with ' 
every motion of the caterpillar as it feeds. While they feed finely 
on the leaves, they seem to show a decided preference for the 
opening flowers ; this haUt makes the insect especially destruc- 
tive. In the upper part <A figure a, plate 3, is shown a cluster oi 
flowers which has suffered severely from the attacks of this little 
foe. It works mostly on the petals of the flowers, but often eats 
into the stem and soon kills it Thousands of prospective finits 
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WCR tlitu * 'nipped in the bnd' ' in the orchards where the insect 
worked. After the opening flowers are destroyed or the petals 
have iallen, the caterpillars tnm their attention to the tender 
IbUage. We |daced abont a hundred of the little cases on a small 
tree in the insectary that contained no flower-buds. Nearly eveir 
leaf on the tree was soon riddled like those shown in figure i. 
The insect thus has more destmctiTe feeding lialuts than the 
dgar-case-bearer, bst as it feeds openly, and does oot mine out 
Its food from the interior of the leaf, it wotild seem to be easier to 
reach with a poison spray than the latter. 

The instol-case-bearers continued to feed on the leaves until 
about Uay 15th, when most of them migrated to the branches 
where they secttrely fiistened their cases to the bark. Projecting 
upward from the branches at an angle of about 45 degrees, these 
faU-grown pistol-cases present a peculiar appearance ; this is well 
shown at c, plate 2 . So securely are the cases fastened that they 
often remain on the branches for a jrear or more, but they are of 
DO further use to the insect after about a month. 

PKpatioK. — After making all secure in the manner j ost described, 
the little caterpillar proceeds to prepare for its wonderful transfor- 
matioa to the adult insect — the moth. It first turns around in 
the case, so that the head is towards the anal opening in the 
handle of the "pistol. " If a case be torn from the bark and care- 
fully cut open about two weeks after it was fastened down, its 
inhabitant will not be a caterpillar, but a curious light brown, 
apparently lifeless object — the pupa. This change to a pupa took 
place about June 7th, in our cages. 

The emergerue of the moth and egg4aymg. — The insect passes 
from ten to twenty days of its life as a pupa in its old pistol- 
shaped rait fastened to the branches, as shown at <', plate 2. 
Prom the curved slit (formerly used as a back-door by the cater- 
pilltur) in the tmder side of the handle of the "pistol," there 
emerges, from June 17th to the 30th, the adult insect — the pretty 
Uttle moth described on a previous page and figured at a, a, plate 
I. Thus, the piatol-shaped cases serve as snug warm suits for 
the caterpillars during their life, and then furnish cozy homes in 
which the insect nodergoes its transformations. Other reonds 
give the time of appearance of the moth from the first to the 
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fifteenth of July, or about two weeks later than our reariogs in 
1896. This may be accounted for by the fact that the spring of 
1896 was a remarkably early >3oe and one also well adapted for 
the development of insect life ; the case-bearers got to work 
earlier than tisoal, for the apple buds started nearly two weeks in 
advance of most seasons. 

The moths remain at rest on the leaves during the day, doubt- 
less feeding but little, if any, and doing no damage. Although 
dozens of moths emerged in our cages during the latter half of 
June, we found no eggs until July 13th. But the next day, hun- 
dreds of them had been laid all over the sides of the cage and on 
all parts of some apple branches therein. Further observations 
in the field showed that they were glued fast at their base usually 
to either the upper or lower surfaces of the leaves. Apparently 
no one had ever seen the eggs of this case-bearer before, for 
nothing has been recorded about them. 

The eggs are of a cinnamon-rufous color, and are very pretty 
objects when seen under a microscope. Although they are only 
.43 mm, (.016 of an inch) in diameter at their base and about .37 
mm. (.01 of an inch) in height, they can be seen with the naked 
eye when one knows where to look and what for. With our 
micFO-camera we succeeded in getting some much enlarged pic- 
tures of these curiously shaped eggs ; the photographs are repro- 
duced at d, plate i. As the figures show, the eggs remind oneof 
inverted tea-cups with strongly ridged sides. Many fine trans- 
verse ridges <xmnect the larger ones, and the deep cavity at the 
upper end of the egg is quite irregular in shape. They are very 
difiierent from those of the closely allied cigar-case-bearer. 
Although a few recently-hatched caterpillars were seen July 14th, 
most of the ^gs did not hatch until a week later ; the egg stage 
thus last about a week in July. 

Habits of the recently-hatched caterpiUar. — Unlike the cigar-case- 
bearer, the newly-born caterpillar of the pistol-case-bearer is not 
a miner, and also begins the construction of its suit soon after It 
begins to eat. It first eats into the underside of the leaf, making 
a hole about the size of a pin's head nearly through the leaf. 
During this first meal, the little caterpillar apparently weaves 
together with silken threads some of its excrement and a few of 
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tbe leaf-hairs, and thus Hovib arotuid Its body a tiny cyliodrical 
caseorsnit. We haveseveralof these ceaestlutt were made Joly 
22, 1896. The caterpillaia cotitintie to eat holes in the leaves 
dnrinf Joly and August, making additions to their suits from 
time to time and.gradaally giving them the pistol-shape- 

Preparatiens far winter, — On Aagust 36th, several of the little 
case-bearers in our cages migrated &om the leaves and fiastened 
their cases to tbe bark of tbe apple branches. These cases were 
of the same shape as those shown at c, plate i , bnt about one-half 
as large. Doubtless most of tbe caterpillars stop feeding and 
fasten their cases to .the branches before September 15th. In 
these snug, warm, and secure quarters tbe insect passes the winter. 

Britfiy summarized, the life-history of tbe pistol-case-bearer 
is as follows : The insect spends about seven months (&om 
September ist to April ist) of its life in hibernation as a tcinote, 
half-grown caterpillar in a small pistol-shaped case attached to a 
twig. In the spring the caterpillars attack the swelling buds, 
the expanding leaves, and especially the flowers (frontispiece, 
and figure a, plate 2). Abont May ist the cases are festened 
to the twigs (Fig- c, plate i) where they remain for four days, 
during which time tbe caterpillars shed their skin or moult. 
They do not make any complete new suit as they grow, but are 
content with making ad<Ut]ons (Figs, b, b, plate 3) to tbe ends 
and side of the old suit. They are not miners, but feed openly, 
eating irregular holes in the leaves, often skeletonizing them. 
They are most destructive on the flowers where they eat the 
petals and stems. In the latter part of May, they cease feeding, 
secnrdy &sten the cases to tbe branches (Fig. e, plate 2) and in 
abont two weeks, change to pupae within. The moth (Figs, a, a, 
plate i) emerges in two or three weeks, and soon glues its minute, 
pretty, cinnamon-colored. Inverted cup4ike eggs (I^g. d, plate i ) 
to the snrfeces of the leaves. The egg>stage lasts about a week, 
tbe little caterpillar emeiging about July 22d. They b^n eating 
little holes in the leaves, and during thdr first meal construct of 
silk and excrement a small case oK suit for themselves. They 
continue feeding on the leaves, adding to their suits from time to 
time, until about September ist, when they begin to migrate to 
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the twigs and there £utea thor little fnatol-shaped cases to the 

bark. The winter is passed in these snog, wann, secure quarters. 

NATUKAI, XKBMIBS. 

We hive not met with any natural enemies of this case-bearer. 
However, in 1879, Dr. Riley recorded that " the only enemy of 
this insect, so far as known, is a minute Chaldd fly, which has 
increased to such an extent since the ravages of the case-bearer 
became apparent on Mr. Pairweather's place (Brie Co., Penn.) 
that it bids fidr to render additional remedies unnecessary. The 
specimens sent in 1877 were not parautized. Those sent in 1878 
were about half of them affected, and of twenty-four specimens re- 
ceived In March, 1879, seventeen had been destroyed by this little 
fly."* It is to be hoped that this little enemy will soon find a 
congenial home in the western New York orchards where the 
pifltol-«ase-bearer is so numerous. 

HOW TO C0HBA.T TES HTSSCT. 

It is practicable to &ght this case-bearer in its caterpillar stage 
only ; and it is then so well protected in its case as to render its 
destruction dependent upon very thorough work. 

It Is very doubtfiil if any spray will reach the insect in its snug 
winter quartets. Bxtennve experiments have shown that the 
ctgar-case-bearer, which winters in a similar manner, cannot be 
checked by a spray at this time. The only time when the pistol- 
case-bearer can be effectively reached is when the caterpillars are 
actively feeding in the spring. As they feed openly upon the 
buds, leaves, and flowers, and do not mint like the dgar-case- 
bearers, a poison spray thoroughly apphed on their teeding 
grounds should kill many of them. 

We have had no opportunity of carrying on any experiments 
against the insect, but Messrs. Yeomans, Walworth, N. Y., have 
given us the results of their efforts to check its ravages. The 
fact that many cigar-case-bearers and bud moths were doing mm^ 
damage on the same trees where the pistol-case-bearer was at 

* Mr. L. O. Howard, D. S. Butomtdogiat, writes me that thla Chaldd la a 
q)ecieaofA^nMMa/«u, probably nadeacribed, Healao atatM that tbc piatcd- 
case-bear«r baa a aecondai; paraaite; it la Riley's Cirrospilus flavieinetmt, 
described la Dr. Untner's Vint Report, p. 159, sa a primary paraait« of 
Btte aUat tix, 
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work, rendered it difficult to make any definite estimates of the 
Tcsnlts of spraying for the latter insect. Where the pistol-case- 
bearer was most numerons, they sprayed some of the trees twice 
before the blossoms were fdlly open, with Bordeaux mixture and 
London purple- Oa May ist, Mr. L- T. Yeomans wrote as : 
' ' We may be mistaken, but it seems to us that we have not so 
many cases on our trees, where we have sprayed the second 
time." Kerosene emolsicm was also tried when the insects were 
feeding in the latter part of April. A barrel of the emulsion was 
sprayed upon five trees, but Mr. I,. T. Yeomans reported on May 
I ith, that he was unable to {^receive any diSierence in the effect on 
the worms between trees thus sprayed and those nnsprayed. 

These experiments and our study of the habits of this pistol- 
case-bearer lead us to believe that it can 'be kept In chedc by 
thonmgh work with a Paris green spray, using one pound to 105 
or 200 gallons of water, or Bordeaux mixture. The experience of 
Messrs. Yeomans indicates that it will require two applications of 
the poison before the blossoms open to ^K:tually check the pest 
where it is very ntunerons. It would be well to combine the poison 
with the fungicide, B<^eaux mixture, in one of these sprayings, 
perhaps the second CMie, as this is the time when the apple scab 
fungus should receive its first check. This period between the 
swdling of the buds and the opening of the flower is also just the 
time when the bud moth and the cigar-case-bearer (which often 
work with the pistol-caae-bearer) should be treated to a poisonous 
dose. As all three of these insects do their most destructiTe 
work before the blossoms open, an especial effort should be made 
to spray more thoroughly than usual. Do not wait until after 
the blossoms have &llen before striking a blow at these pests ; 
although many of the pistol-case-bearets cotild doubtless be p<ns- 
oned by a thorough application of the Paris green made j ust after 
the petals fall, which is also the best time to spray for the codlin 
moth or apple worm. 

Never spray a fruit tree what it is in blossom, Sememher that 
your svaxss infighting the pistol-case-bearer, and any of the other 
insects just mentioned, will depend almost entirely on how thoroughly 
the spraying is done. 

Mark Vbsnok Slingbrland. 
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Sir: The following accoant of a currant disease, of whidi 
almost nothing; has heretofore been known, is submitted as a 
bulletin nnder provison of Chapter 437 of the laws of 1896. This 
cane-blight is probably more wide^read and serious than anyone 
has suspected , and it would not surprise us if it should be found 
that much of the trouble with currants which is laid to hard 
winters and poor soil is really the result of the work of this 
fongns. L. H. Bailbt. 
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A DISEASE OF CURRANT CANES. 



I. GENERAL CHARACTER OP THE DISEASE. 

During the last few 
years there has existed, 
in varions portions of. 
New York state, a dis- 
ease of currant bnshes, 
which has been more or 
less destructive to the 
currant industry. The 
trouble was first called 
to the attention of the 
Experiment Station staff 
in June, 1895, when a 
diseased bush was re- 
ceived at the Botanical 
Department from Port- 
land, Chautauqua 
coimty. Outside of this 
locality its effects have 
since been observed by 
the present writer at 
Canandaigua, Ontario 
county, and in the gar- 
dens of the Horticultural 
Department of Cornell 
University, in Tompkins 
county. It has also been 
noticed by Professor G.F, 
Atkinson in St. Lawrence county. Outside of New York state 
it has been reported fh>m New Jersey by Dr. B. D. Halsted. 

Inasmuch as the disease seemed to be a destructive one its 
study was thought to be of interest and importance. It was de- 
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tennined, therefore, that the writer should visit the locality ctf the 
tnnible in Chautaoqua cotwty to obsczve its effects upon the cur- 
rant bushoi, and to obtain material for study. Accordingly, on 
the 26th of June, 1895, ^he fruit-farm of Mr. I. A. Wilcox was 
visited, and notes taken upon the disease as it appears in the fidd. 
Effeds of th4 Diuase. 

The currant ^ot was foood to be about one acre in ^ttent. It 
originally consisted of several acres, but the deaUi of the plants 
reduced it to the present aze. About two-thirds of the bushes in 
the area at the time of the visit were either dead 01 manifestly 
diseased. The plants which had died the previous year were re- 
placed in the spring of 1895 by new piantf, which at this time 
were appaicntly unaffected . 

The first efiects of acute disease in the plant are seen in the 
wilting of the foliage, and the premature coloration of the fruits. 
The leaves turn yellow, dry up and fall away. The fruit clasters ' 
on a&ected plants are usually much smaller and more thinly 
fruited than on healthy ones, while the berries are colored prema- 
turely, shrivel and fall away with the leaves, so that the canes are 
barren (Fig. 3.} The latter then die ra[Mdly and soon dry up- 
Frequently the central canes of the bush die in the manner des- 
cribed, while the outer ones still retain their leaves. In nearly 
all such instances, however, the leaves of the living parts show 
indications of disease. Sometimes the plants die before the leaves 
unfold, so that the unopened flower and leaf buds may be seen 
upon the dead branches. In the worst cases, where all the canes 
are dead, the roots also die. Occasional instances were noted 
where fresh sprouts had been sent up around the base of the dis- 
eased canes. 

Cuttings made frtnn apparently healthy bushes in this plot were 
anusually slow in growth, many of them not starting at all. 
Those which did start were very bachward and amounted to but 
little. Two-year-old plants were also backward and slow in 
growth. The action of the cuttings suggests that the mycelium 
of the disease may be perennial in the tissues of the host plant, 
or, at least, that the vitality of the branch maybe impaired before 
the effects of the disease begin to be noticeable. 
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n. THB BOTANICAL CHARACTBR OP THE DISBASB. 
Tkt Fungiu. 

On * great majocitj of the dead canes the pink tnberclcs of ■ fnngua of 
the genua Tuberatlaria were preaent {P\%. 3, a). Thej occnired moat 
abnndautly near the baae of the stalk, but occaaionally were found high up 
on the stem. Veiy few bushea were aeen which had no tubercles on an^ of 
the canes. Sometimes they were preaent on much diseased stems not com- 
pletely dead. In no case were they present on healthy plaats. The tuber- 
cles were snffidently abundant and so distributed on the diaeaaed and dead 
ateroa as to render it probable that the fungus produced the disease and 
caosed the death of the plants. A careful search was made for perithedal 
forma, but they were found on only a aingle plant These with several speci- 
mens of the Tubercularia were collected for study. 

An examination showed the tubercles to be the fmidng bodies of a well 
known apedea, Tubercularia vulgaris, Tode. Careful sections were made 
through the 
tubercles to d« 
connection of 
with the tisBi 
host (Fig. 4). 

microacope, 
one of these 
sections 
ibowa that t 
the vegeta-j 
tive part <rf | 
the fungna ' 
consists of a 
delicate 
thread-like 
mycelium 
spreading 

abundantly ^ Longitudinal stctitm 0/ a tubercle 0/ TitUreu ria. 
through the 

tiwuea of the cnrrant stem. The depredations are confined to the younger 
tiaauea of the host, within which it foims a wide weft between the cells. It 
thiiTCS well in the inner bark or cambium layer, thus cutting oS the nutri- 
ment and causing the death of the plant. The cells afiected by the myce- 
Unm arc much disintegrated and turn brown. 

The hidden mass of mycelium coursing through the tissues is the part that 
la destmctiTe to the currant plant, since this is theonly portion of the fungna . 
that afaaorbs nutriment. The pink tubercles are the fruiting organs of the - 
fungus In their formation auinerous threads of the mycelium turn out- 
mrd from the bark as a bundle of closely compacted parallel filamenta. Aa 
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gtowth p ro g r wea ontwwd the nuaa brakes througfa the qridMink of the 
host, and appears aa a pink cushion on the surface of the stem. A longi- 
tudinal section through one of these when examined nndei the microscope 
pMsents the appearance represented in the figure. The long, spreading 
mycelial threads may be seen coursing through the layers of the bark forc- 
ing the cells apart. In the tubercle itself the threads are broader and much 
septate by cross partitions, so that the mass thus formed resembles a tissue 
composed of narrow elongated cells. To<ivard the top of the tubercle the 
filaments are more compacted and thread-like. At the surface they become 
separated from one another and sparingly bianched, each bearing small spores 



or conidia at its apex, 




ffyPA^ of Tuber- 
euiaria bearing 
ctmidia. 



very short branches or stigmata along its 
sides (Fig. j). Theseconidiaareezceedinglysmall 
messuritig only 6-8/1 long by 3/1 wide. They are 
narrowly elliptical in outline and colorless. Im- 
mense nnmbers of conidia are borne on each tub^'- 
cle, and, being so small and easily detatched, are 
scattered widely by the wind, thus forming a very 
efficient means of spreading the disease. Each 
conidium is capable of germinating under favora- 
ble conditions of temperature and moisture. The 
slender tube thus produced enters the tissues of the 
host, where it elongates and branches producing 
an abundant mycelium. 

The perithecia found on one of the canes were 
not fully mature, but were sufficiently so to admit 
of the determination of the species as Heonectria 
berolinemis, Saccardo. This yra^ afterward found 
to be a separate fungus in no way connected with 
the Tnbercularia. All of the canes collected on the 
trip were planted in the leaves and humus in one 
of the nearby ravines, iu the hope that more of the 
perithecjal forms would be produced. 



The History of the Fungus. 

The Tubercularia vulgaris is a very common fungus which has long been 
known as a saprophyte growing on dead and decaying branches. Nearly all 
of the deciduous woody plants are numbered among its hosts, the genus 
Ribes, to which the currant belongs, being a favorite in this respect. It has 
passed under many names according as the forms on the various hosts were 
regarded as belonging to the same or distinct species. In 1865, Tulasne 
(Selects Carp. Fungorum, III), united all these forms under the old name 
Tuberculariavut^aris, Tode, and gavenmneroua drawings and facts to prove 
its connection as an imperfeot stage with the very common ascomycetons 
species, Neclria dnnabarina, (Tode) Fr. That this connection exists is 
evident, so that the fact has since stood unquestioned. In r^ard to the 
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■pedal rdMlMi cadMit^ between ttieae fungi and the cnnant, Dr. M. C. 
Cooke wrote for the Goidiner's Chronicle of Feb. sS, 1871, a short paper 
entitled "A Currant Twig and Something on it." Here were described in a 
popolar WB7 the pink cushions of Tiidercuiaria, the mjt^nm, and the con- 
nection of this form with the globolar, compound heads of the perfect stage 
Neeiria eiHnabafina. The plant deacribed in tliis paper was foondonadcad 
currant branch pulled out of a brash ^te. 

lis Occitrrtnce as a Purasite. 

Most of the writers treating of AVffria CTnwaJtfrMM haveapokenofltina 
general wajr, as a saprophyte growing on dead or decaying woodj plants, 
it has long been known, however, that both the Tubercularia and Nectria 
vaa.j thrive npon living plants in a truly parasitic manner. In Germany thia 
condition seems to be not uncommon. As early as 1880, Dr. H. Mayr* 
studied the fungus as it occurred on living horsechestnut,maple(j4<vr^/a/an- 
aides'), and linden, besides noting it upon elm, Spiraa and Pninus. In the 
case of the maple the spores genninated npon the cut end of a brooch of a 
youi^ tree, sometime duringthe year iSSa The mycelium spread to the main 
Stem killing a pMtion of it. Here the first tubercles appeared, probably 
in the fall of the same year. During 1881, the new wood was seized upon 
•nd killed, so that in the autumn of the same year the leaves withered and 
died. At this time perithecia appeared on the tubercles of the previous fall. 
The same writer also studied the development of the fungus, describing 
and figuring the germination of the spores, and the conidial and perithe- 
dal forms. In 1893 and 1894, Wehmer studied some peculiar devel- 
opiaeaX»oi NectriacinnabarinaaalinAe'a,' Carpinus,*a.'aAJuglans regiaA J. 
Behrens,* also, found the fungus parasitic on AbUs balsamea. In the sum- 
mer of 1S96, Mr. B. M. Duggar, of the staS of this Station found the same 
fungus growing in a truly parasitic manner on a pear tree at Fayetteville, 
Onondaga County, N, Y. 

The firat mention of Nectria as a parasite of cuirants seems to be that 
of Dr. Halated, who speaks of it as follows '?"ln the currant regions of the 
State, particularly around Hilton and Irvington, there has been complaint 

of a blight afiectlng the canes of the currant. An affected 

plant may often be detected by the wilted foliage and premature coloration 
of the frmt In some instances only a single cane in the bush may be at- 
tacked, while in the worst specimens the whole shrub is dead, except the 
freah spronta which may have arisen from the base of the plant In early 

tat m HBaclia 3 ' '-'^ iKl3. 
■Zan Parart Usm iM tob Nictria cinnabaritta, Zell*diTlll L Pflantenkranktadtea. 

«Biiil«e wellne Bdtrlge sum Parulllttnu ion Ifici. cimnabaHna. Id. IBSS ; i6S-a)C 

nv. 

4Sla bcmerfc. VoAoBaen t. Nairia eitinabarintt, ond tefbieit welM. d. PlUe. Id 
lBU:>n-i9S. 
tMewJOM^JW. bp. Stotiaa, Kaport lor l«»a, : J17. 
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JnljF the blighted twigattftenhavcthcdrfaarkrapttiKd, Mid thioa^ ttw rifti 
there is to be aeen a somewhat brick-colored fnngos growth. Upon ex- 
aminatioti with the compound midoacope, this red deTclopment ia found to 
be the spore-bearing organs of a highly organized fungus belonging to the 
genus ^«i:'nii. Thlsgenos is not Bnannsnaloneunong the fungi that are 
hannful to higher plants. . . The one upon the currant, when itseetns to 
be deepl7 seated and does much damage, is aearlj' related to the Nectrut 
tinnabaria, Tode, which ia common on various trees." The effecta of the 
disease in New JeiBc; ate thus seen to be nearly identical with those ob- 
•erred in Chantauqna County. 

CmltivaHon of ike Tubereularia. 
On November i6th, 1896, another package of diseased currants was re- 
ceived from Mr. Wilcox. The canes were badly affected, being thickly 
studded, especially about the lower ends, with the pink coshiona of Tuber- 




Germinatmg conidia 0/ 7ii6erm/ttHa. I\>rtkm of myceUmtt ^ndudi^ 
secondary amtdia. 

atlaria. The stems were covered and allowed to stand for a day in amoiat 
place, so that the cushions were well moistened and swollen out In order 
to avcnd contamination as much as possible the spoie-bearing tops of 
several of these cushions, after being shaved off with a aterilized scalpel, 
were crushed in boiled water on a flamed glass slip. Vast numbers of conidia 
were present. Dilution cultures of these were then made in acidified potato- 
agar in the usual manner. This was done in order that the germination of 
the conidia,and the development of the mycelium in artificial culture media 
might be studied. After twenty hours the sporea had begun to germinate 
freely. Thevariouastagea of germination are illustrated in Figure 6. In this 
process the spore first swells to more than twice its original size through the 
absorption of moisture. A smalt protruuon then appears at one or each 
end of the conidium, which grows in length as a germ-tube. Theae tubes 
arequite large in proportion to the size of the spore, so that as growth pro- 
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greaaM the original spon is aoon lost Mgbt of. In moatcaaes thegerm-tnbM 
are soon cut off by aepta. The protoplasm li at first nearly homogeneou, 
but aoon becomes vacttoUte in the older portions of the tube. After havli^ 
elongated considerably the thread becomea sparingly septate by the forma- 
tion of cross partitions. In old cnttnres the older parts of the mycelium 
are much sepate and filled with vacnolea. The threads aoon begin to branch, 
nntil finally a spreading mass of densely interwoven mycelium is prodnced. 

In threads thirty-flix hours old, nnmerous small, short protruaiona sppear 
•long the sides of the threads near the ends. Thcae at first resemble incip- 
ient branches, but are usually of considerably less caliber than the main 
threads. They are as often curved as straight. When the bud is a little 
longer than the diameter of the main thread, a constriction appears near its 
base, so that the apical portion soon separates as a secondary conidinm 
(Fig. 6). The base then grows out, so that other conidia are thrown off from 
the same point in a similar manner, until smalt clusters are present along 
the sides and apex of the main hypha. In old cultures these secondary 
conidia are present in immense numbers. As represented in the figures, the 
primary and secondary conidia are borne in precisely the same way along 
the sides and at the apices of hyphal threads. Being atilce also, in size and 
•hapev-they differ only in that the primary conidia are produced on more or 
leas erect hyphae, arlsittg from the summits of the compact pink cnshions 
formed by the coalesence of hyphal threads. The secondary conidia, on 
the Other hand, ore borne on separate hyphae, arising directly from the 
sporea, and thus not forming a compact stroma. Morphologically, how- 
ever, the two fruit forms are exactly ahke. 

Many cultnres of the conidia of Tubercularia have been made, in all of 
which the mode of germination and production of secondary conidia were 
as described in the preceding paragraphs. Many of the cultnres made from 
fresh material were more or leas contaminated by the presence of bacteria or 
ether fungi. In one set, however, plates two and three were pure, being 
thickly beset with numerous colonies of the Tubercularia alone. Prom plate 
three of this series transfers were made with a fiamed needle to tubes of 
sterilized bean stems and potato-agar. At this time the colonies were about 
four days old, and secondary conidia were present in great numbers. Pieces 
of agar containing colonies were also transferred to sterilized currant stems in 
an Ehrlenmeyer flask. 

On the potato-agar growth was rapid and profuse. The surface of the 
medium was soon covered with a felty growth, many of the hyaline threads 
extending far down into the mass. On the bean stems, also, the growth was 
rapid. The surface of the liquid was covered with a hyaline, felty growth, 
from which many of the threads projected downward as in the agar. The 
growth on the stems was sparse consisting of a thin weft of byphae covering 
the substratum, and forming white flocculent tufts at the ends of the stems. 
After eleven days growth nnmerons small, hemispherical heaps or cushions 
b^an to appear on the bean stems at vuiions points. These, at first, vrere 
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«iinplylittlettiftiaftlu«>d* about the size of ■ pm-head, but later thcylo- 
cnaied to sevenl times that size. They wete tfaeo pure white, somewhat 
compacted, and cottony in appeaiance. When examined under the inicn>> 
■cope, these ciuhious were found to consiat of erect paiallel hjrphae, mnch 
like fertile threads, bat no conidia have yet been detected upon them. 

On the currant stems in the Bhilentuyer flask growth was at first slow. 
In a few days, however, a long sparse growth of mycelium could be seen 
spreading thinly over the surface of the atenu. In a short time the mycel- 
linm became somewhat flocculent in spots, especially at the cut places where 
branches had been removed from the stems. After fourteen days growth, 
the white cushions began to be formed, e^tedally at the cut surfaces xava- 
tioued. In appearance these were exactly like the ones described on the 
bean stems. When old they became yellowish, and closely compacted into 
« stroma, which was slightly pinkish within. Several instances have been 
noted in which a swelling or protrnaion appeared at the summit or side of 
one of the white cushions, and which seemed at fiist to present every indica- 
tion of a forming perithccium. It was soon found, however, that the pro- 
trusion was aimply a true, pink stroma of Tubercuiaria, resembling in neany 
every respect ttaose found in nature. Conidia were present in great numben 
at the summit of the mass. In the flask, also, on the felty mass covering the 
surface of the currant leaves and liquid at the bottom, small pink tubercles 
have arisen, which in many req>ect8 resemble those found on the currant 
•tems in nature. 

It may be mentioned at this point, that in none of the artificial cultures 
has there appeared any indication of the fruit-bodies described by Mayr* 
•a macroconidia. These weressid to be long, fusoid, 8everal'4eptate bodies, 
borne on tufts of white mycelium, at points where the stromata of Tuher- 
oiiaria later appeared. The macroconidia after germination produced 
secondary macroconidia of a similar form, by budding-off from the mycelium. 
It was thought at first, that the white cushions mentioned in the last 
paragraph might represent these macroconidial stromsta, but a carefnl 
search has failed to reveal any f ruiting-bodies of such a form. The fact that 
nosuch bodies appeared in the carefully made pure cultures, together with 
their very marked similarity to the conidia of a very common saprophytic 
fungus of the genus Fusarium has raised the suspicion that perhaps the 
macroconidia may have belonged to another fungus not connected with 
Tubfrctilaria. 

In order to determine the function of the secondary conidia thrown off 
from the mycelium growing in agar, dilution cultures were made, that they 
might be obtained in pure cultures. This was done by transferring a por- 
tion of a Tubercalaria colony, containing numerous secondary conidia, to 
three agar tubes successively and pouring into plates in theordinaiy manner. 
Plate number one was then examined under the niicroscope, and the posi- 
tion of the conidia marked on the glass. After twenty-two hours these 



■Uotetsnch. a. d. ttmt-boton. InM. m If Qndicii. 8 : i-i*, PI. I, lift. iS-ii. 



byGoo'^lc 



A DiSBASB OF CUKKANT CANBS. 31 

marked api»ea were found to have germiiuted in a manner similar to that 
dcBcribed for theprimaryconidia taken from the pink tubercles. The spores 
Sistswelledtosevenl times their former die, vfaen germ-tubes werepuahed 
oat from the aides and ends (Fig. 7). The protoplasm was granular and 
filled with vacuoles. Septa appeared early, cutting off the tubes at their 
points of origin. After forty-eight hours growth, the myt^linm was found 
to be much branched, quite dense, and not widely spreading. The main 
hyphae had put out short branches quitesimultaneouslyalong their sides, so 
that the lateral branches were of nearly equal length. Afterfifty-six hours 
these branches were throwing oS secondary conidia precisely as tbe mycel- 
ium from the primary conidia had done (Figs. 6and 7). It will be seen, 
therefore, that the primary and secondary conidia behave almost exactly 




7. Germinating secondary conidia of Thberailaria. 



alike in their germination, and in th^r production of fruiting bodies. Thiv 
is no more than might be expected when we remember that the two 
forms are morphologically similar. 

The behavior of these colonies varied much with the food supply. In 
plate number one, after the nutriment had become nearly exhausted on 
account of the large number of colonies present, the mycelial threads 
became very profusely and compactly branched, forming close colonies. 
The protoplasm became full of very large vacuoles. In plates number two 
and three, where tbe nutriment was more abundant, the threads were much 
longer, more slender, and less branched, thus forming a more spreading 
colony. The protoplasm was nearly homogeneous with few vacuoles. 

On March 14, 1896, colonies produced from secondary conidia were innocn- 
lated on sterilized currant stems, neutral bean stems and acid bean stems. 
Here again the growth was similar to that described for the primary conidia. 
The mycelium grew slowly, but after three days, formed a thin weft over 
the stems. After four or five days the small white cushions began to form 
and increase in size, in ueaijy'> every respect resembling thooe previously 
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The vftriouB cultures and innocnlations detailed in tlie preceding paragraphs 
were made in the hope that it would be possible, finally, to trace inartificial 
culturestheexactrelation and connection existing between the Tubercularia, 

and thf pcrrithecinl forms of Nectria and Pleonectria. It may be said, how- 
ever, that at the time of the present writing, after a lapse in some caaea 
of many nionlhs, nothing but the stromata of Tubercularia has appeared in 
theculLuics. In explaQ:ition one might cite Mayr's observations on the 
maplu ('ICC p. 27 ). Ill this ca&e the perithecia did not appear until a full 
year ufLcr the htiomatah.id hocn fonncd. It is known, too, that many forms 
require ii mucli longer lime thau this to attain to their completedevelopment 
under arliCeial coiidiLious. Tlic methods of culture may not have been 
favorable to the pro- 
duction of the perfect 
form. It is known 
thut many specias re- 
quire a period of rest 
l;-"<!.c-'u 'if'inns will 
bv<i-.,:(.;,ed. That a 
i;;.. v^tioti exists bc- 
. „ .. I ;i i nbcrcularia 
1 ■ ^i/.'j- ."ud Nectria 



.-,!,,■.-) Ill lL tin: fact 
> loii,;^r open to 
lonjM.iyr,l,c.) 



Longitudinal sfdion of a stroma and single 
perlhecium vf Nectria. 

ot connected with Tubercularia a: 



A'' (>r Ih'j perithecia 
1.-,-\-; t during the 
'.-■<' 01 r->;;, „ii the 
:u- .'iilt-iihhcsplanted 
:ii r.ill Creek Ravine, 
^■■!c tliose of I^eon- 
is sliown in a succeed- 



ectria, wliirh is 
ingparagrapli. 

The caiies were examined at intervals during the fall and winter of 
1S95-96, hut it was not until February that a branch was noted, on whici) 
clusters were present, which differed decidedly in appearance from thoea 
previously observed on this material {Fig. 3, b. ) The perithecia were a 
light brick -red in color, were small, spherical, and densely crowded, and 
covered with little granules, giving them a rough appearance. There was 
no depression at the apex as in Pleonectria. The clusters were seated on 
prominent stromata, evidently those of Tubercularia {Fig. 3, b and 9. ) The 
tubercles and perithecial clusters were intermingled freely. Many tubercles 
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were present, from the baae* and sides of which the perithecia *«re pro- 
jecting. All gradBtions conld be seen, from the simple tubercles covered 
with conidia, through those bearing one or several perithecia, to those en- 
tirely covered by clostera. Conidia were presentoa all of these stromata, 

A microscopical examination showed, as was snapected, that the fungus 
in question was none other than Neciria cinnabarina ^Tode ) Fr. If a peri- 
thcoum be split longitudinally an appearance represented in Figure 9 is 
produced. It consists of an outer shell composed of coalesced threads. 
Springing from the bottom of this are numerous club-shaped sacks or (ts<A 
which converge toward the apex of the perithecium. Each ascus contains 
eightelliptical sporeswhich are divided into two cells by a cross-wall near 
the middle. They measure ii-i5X5-7/». 




10. Germinating spores of Nectria, 

Cnltnres of the mature spores were made in acidified potato agai. The 
upper part of a cluster of perithecia was cut o£E with a flamed hnife, the 
contents crushed out in boiled water, and dilutions made in the ordinary 
way. The plates were kept at the room temperature, 70 to So'F. The 
spores swelled and germinated after twenty-two hours. In nearly every in- 
stance both cells of the spore germinated, each sending out one or two germ- 
tubes (Fig. lo). The tube more often originates at the end of the 
spore than at the side. There is often a more or less prominent constriction 
tA the germ-tube at the point where it leaves the spore. 

At this time no septa were present, the protoplasm of the tube being con- 
tinnons with that of the spore, and faintly vacuolate. After twenty-eight 
hours branching had begun and a few septa formed. Prom this time growth 
•dvnaced rapidly until the threads had branched into a spreading myce- 
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Ham, After three days, the protaplasm became fall of vacnoles placed at 
regular intervala. At this time conidia began to be thrown off from short 
lateral branches in a manner similar to that previousljr described. They 
^vcre 4 — s ju long, or about the size of those of Tubereularia ( Fi^. 1 1 ). 

When the cultures were four days old small portions of the agar contain- 
ing colonies were transferred to sterilized currant and bean atema. The 
mjcelium spread from thepointofinnoculation until a spane cottony growth 
appeared over tbestems, especially at the cutends. Development was more 
vigorous on the currant than on the bean stems. After nine days growth 
minute white cushions began to be formed on the surface of tbestems. These 
increased in size, and resembled in every way those previously described for 
Tubfrcularia. No perithecia have yet been produced in artificial cultures. 

Cultures were also made of the conidia produced on stromata from which 
perithecia were borne. The germination, mycelial growth, and white cush- 




II. Myceliutn of Nectria firodtKing seamdary conidia. 
tons produced resembled exactly the like phenomena in the case of Tiiber- 
eularia. 

Pleonectria betvlinensis. 

Reference has already been made on a previous page to the perithecia 
of Pteonectria beroiinensis, Sacc found on one of the currant canes 
brought from Chautauqua county. This species has long been known as an 
inhabitant of dead currant steins both in Europe and America. In North 
America it is said to occur on dead stems of Ribes, in Canada and the North- 
em United States, west to Montana. 

No reference to this fungus aa a parasite has been found. At the time the 
specimen was collected it was thought that perhaps the species might be 
another perfect form connected with the Tubereularia. Ttfe evidence, 
however, is against this view. 

The currant bushes which had been placed in the ravine, as described on 
page 36, were left undisturbed during the summer and fall of 1895. About 
September first, perithecia began to appear abundantly near the bases of the 
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items. Bj October fint, msn^ of the bnmcliea had produced largt numben 

of the fmit-bodies with mature apores (Fig. 3, f.). These resembled in 
nearly every detail the 
apecimens of PUoH' 
ectria b^roltHfitsis, 
Sacc. in Ellis and Bver- 
hart'H North American 
Fungi, No. 470. 

The peritbecia are 
minute, smooth, 
spherical or pear- 
shaped bodies, and are 
usually borne in clus- 
ters closely crowded 
together. The color is 
brict-red or reddish- 
brovni, bright when 
the plants are fresh, 
but duller when dry. 
£ach cluster is usually 
seated upon a more or 

13. Longitudinai section 0/ a clusUr of perilhecui '™ distinct stroma, 

0/ PUmtectria. ' l*"^ seldom, if ev?r, la 

this a cushion of Tu' 

bercularia. Most of the specimens examined seem to be nearly sessile upon 

the wood, but an evident stromB ia shown in Fig. 13. The clusters originate 

beneath the bark, but as they 

grow older and larger, they 

break through and appear on 

the surface, bordered by the 

ruptured edge of the epidermis. 

Occasionally, several clusters are 

joined side by side, forming a 

ring extending nearly around 

the stem. In some instances, 

when the bark had been torn 

away, the perithecia are not 

clustered, but entirely distinct 

nnd auperficial on the wood. In 

such coses there is no evidence 

<rf an underlying stroma, cer- 

tainljr none of Tubereuiaria. 

When ftesb the perithecia are 

•woUenontandnearlyspherical; 14. Longitudinal iecHon 0/ a single P*ri- 

but when old and dry. the apical ihtctum of Pttonectria. 
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portion kronnd tb« minttte opening collapses, so that a distinct and char- 
acteristic saucer-shaped depression is produced in each. 

When the interior of the perithectom is examined a condition represented 
in Figure 14 is fonnd. Around the outside is a wall or shell of sterile tissue, 
formed b^ the coalescence of hyphal threads. Projecting from the bottom 
of this wall, and converging toward the apex, are numerous cylindrical or 
club-shaped sacks, the asci, each containing eight elliptical, colorless spores. 
Bach spore is divided hy from five to seven cross-walla into sections, nutn^ 
of which are further divided hy walls running across the first, as represented 
in Figure 15. The spores measure 16-31x7-8 /i. The remaining rinterior 
part of the perithecium is filled with sterile tissue. 

The spores are capable of germinating under favorable conditions and 
reproducing the species. Numerous cultures of the ascospores were made 
daring the fall of 1S95. Growth takes 
place freely in both acid and neutral 
potato-agar. A typical culture was started 
December 6th. At three in the afternoon, 
. a dilution of three plates was made in 
acidified potato-agar, and kept in a room 
where the temperature was 70-80° F. 
On Dec. 7th, after twenty-one hours, ger- 
> mination had begun. 

The spore first swells to several times 
its former size through the absorption of 
moisture. Small protrusions then appear 
at various points, which elongate more 
or less as germ-tubes (Pig. 15). In many 
cases the threads, after elongating a little, 
begin to throw ofF conidia by constriction 
from their apices (F)g.i6). Such threads grownotiutber, but continue tocast 
off conidia in numbers. The conidia are oval in form, 4-6 /i long, aud closely 
resemble those of Tuhercularia, except that they are a little smaller. The 
other germ-tubes elongate much by apical growth, and become much 
branched, forming a compact mycelium. Branching begins quite early, bnt 
septa do not become numerous until the thread haa attained a considerable 
length. No definite relation could be seen between the number of germ- 
tnbes and tbe number of cells of the spore. It occasionally happened that 
two or three tubes came from one cell, while some cells put out none. 

After the mycelium was three days old, conidia in great numbers were 
cast off from the sides of the threads, much as in the case of the TuberciUaria 
(Fig, 16). Short lateral branches are put out, which become constricted 
when as long aa the diameter of the thread, and the apical portion is thrown 
off as an elliptical conidium. This process may be continued indefinitely 
by the same braucb. The form of the lateral branches varies, some being 
long and tapering, while others are short and ccMiical. 
Isnoculations were made from the plate cultures to sterilized bean sterna by 
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I flamed needle into a colonjr containing nun; conidia, and 
tooching again to the stems. The only resulting growth, at first, was a thin, 
spaiae mjcelinm, which was scarcely noticeable. No white cnahiona were 
produced. After about two weeks growth, in two of the cultures, minnte 
red points appeared. When these bad increased to the size of a pin^iead 
minute red protnisiona werepushed out from the summits of several of them. 
When examined under the microscope, each red point was found to be a 
stroma composed of compact hyphae. but bearing no conidia. The pratru- 
ciona presented every appearance of being forming perithecia. Unfortn- 
nately, the cultures were spoiled at this time, so that the resulting growth 
could not be traced. 




16. Mycelium 0/ PUouedria producing seeondary amidia. 



VLjctAixan oi Pleonedria was also innoculated to bean stems on whidi 
cultures of Tuberculnria were growing, but the growth seemed to be in no 
way modified thereby. * 

Innoculations, 

On May 4th, 1896, a series of innoculations of Nedria, Pleonectria and 
Titbertularia was made on currant cuttings. These were kept for a time in 
a forcing room in the conservatories, but were soon placed out-^f-doois, 
after several of the plants had been attacked and killed by another fungus 
(Bolrylis). About June asth, several small, pink Tubercularia-XUkit bodies 
appeared on two of the dead stems. These bore no conidia. Nothing has 
yet been produced on the living plants, nor, in the light of Mayr's experi- 
ments noted on a previous page, could results be expected in so short a 
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On the fifth of June, frcth oonidia from Chantanqna county were innocn- 
lated on living currant bushes in the Horticultnial grounds. An incision 
vas made through the bftrk into the wood of jronng shoots, and portions of 
tubercles bearing conidia inserted. No remits have yet been obtained from 
this e 



III. REMEDIES. 
We have seen that the tnycdinm of the ftingns, after having 
once gUDcd entnmce to the plant, lives from year to year in the 
tissues of the host ; that it may remain there a long time without 
prodndng any external indications of its pres«ice ; and that in 
this way it may be transmitted through cuttings. The first sng- 
gestion, therefore, is that alt cnttings be taken from plants known 
to be &ee from the disease. It is not safe to take cuttings from 
apparently healthy plants in a diseased patch, but they shonid be 
obtained from localities where the disease is not present. This is 
the more important, since the conidia (or summer spores) exist 
in the soil and on the bushes, so that cuttings are liable to infec- 
tion through their cut surfaces, as Mayr has pointed out. The 
tronble being a deeply seated one, and the conidia liable to dis- 
persion at various seasons of the year, spraying is not to be 
recommended. The conidia probably do not affect entrance to 
the plant through healthy parts, but through cut or injured sur- 
faces. These should, therefore, be avoided as much as possible. 
The only positive remedy that can be suggested is the removal 
of the whole plant as soon as the disease begins to be manifested 
in the yellow foliage and prematurely colored fruits. The 
diseased plants should be burned, as the spores and conidia may 
be produced in abundance on dead plants and the trouble com- 
municated to living bushes. 

B- J. DURAND. 
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CoRNBLL Univbhsity, Ithaca, N. Y., Feb. lo, 1897. 
HoiMrabU Commissioner of AgricuHnre, Albany. 

Sir : — The enclosed report is submitted for publication undor 
the provisions of the. Experiment Station Extension bill, and it is 
a complement to Bulletin tii, issued a year ago this month. 
This Bulletin 11 1 was the first experiment station report upon 
sweet peas. It called forth some harsh criticisms, which were 
very lai^ly due, I think, to a misconcqttion of the problem at 
which we were working. Our motives in its preparation were 
two : to pcqpularize the sweet pea, and to Rive an account of the 
varieties which were actually sold by the dealers last year. Our 
estimates of varieties were often very unlike the estimates which 
are currently made of them ; and it was charged that many of 
our varieties must have been very untrue to type or else grown 
from very poor seed. If this chai^ was true, it only shows that 
poor seed was in the market and it is evidence enough that the 
test was needed. In other words, our effi>rtwas to determine the 
exact merits of the sweet peas commonly offered for sale, not to 
grow the strains of fanciers and plant-breeders. This fact was 
stated in the bulletin and the reader was cautioned that our 
estimates of the varieties were drawn solely from our local tests, 
as follows : ' ' An attempt was made the past season to obtain all 
the sweet peas which were offered by American seedsmen. * * * 
The reader shotdd remember, however, that these opinions are 
founded solely upon the behavior of the varieties upon our own 
grounds last year. They are not intended to serve as a general 
or infallible estimate of the varieties. The accounts of these 
varieties are all made directly from the plants as they grew on 
our grounds, uninfluenced by published descriptions." 

Having grown the sweet peas of the retail seedsmen last year, 
we have this year turned our attention to the types and strains of 
the experts and breeders. It is evident, therefore, that the 
descriptions of this year are not comparable with those of last 
year ; but the sweet pea lover may be interested to study the dis- 
similarities in the accounts of the two seasons made from seeds 
fix>m different sources. In order that there should be as great 
nnifiumity as possible in our own work of the two seasons, we 
have grown the peas of this year upon the same ground which 
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we osed last year (although it was in better condition), and lili. 
Wyman has again taken notes, Mr. Hatchins, C. C. Morse & 
Co. and the Sunset Seed and Plant Co., supplied us most gener- 
ously with seeds and have been most helpful with suggestions. 

It may be well to repeat that these estimates of the varieties of 
sweet peas are those which have been formed solely from a most 
careM study in the experiment patch at Ithaca. We did not 
make the experiment as a mere variety test, and we do not care 
whether anyone accepts our estimates of varieties or not. We 
have tried to write the truth as we have been able to see it, hoping 
that the record may be a contribution to the history of the evo- 
lution of the sweet pea. The lists are capable of showing the 
student how iar the flower has been developed, and what measure 
of satis&ction he may expect in the growing of it. Neither are 
we desirous of breeding new varieties. That is not our mission, 
and there are others who can do it much better. We have made 
a record of what the flower is and what may be expected of it ; 
and now we must hurry on, for we have lots to do. 

Our peas were sown April 30, upon a clay loam which is low 
enough to keep moist through the season. Until the plants 
began to bloom freely, the land was kept in a thorough state of 
tillage. Fig. 22 shows the plantation as it looked Joly 30, before 
theheaviest bloom had appeared. In this plantation, i76sq>arate 
samples of peas were grown. The study of these peas was put in 
the hands of two mature and capable students. Mr. Wyman did 
the greater part of the work upon the former test. During the 
present season he represented us at the sweet pea show at Spring- 
field, Mass. , whence we sent a collection of blooms representing the 
common run of the plantation. Mr. Kains is a post-graduate 
student in the College of Agriculture, The work of these young 
men has been carefully supervised, and I endorse the results, 
although, of course, it is impossible for any two persons to arrive 
at identical couctusions respecting the merits of given varieties. 
We have no further information to give for the cultivation of 
sweet peas than was given in our former bultetin, except to say 
that the ground may easily be made too rich for them. Several 
persons complained to me last year that their sweet peas grew 
luxuriantiy but did not bloom. They had used too &eely of 
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Stable ntatiares, tad the plants ran to vine. The sweet pea is 
me of that class of plants (the leguminous) which appropriates 
nitrogen for itself, and heavy appUcations of nitrogen are there- 
five not needed. Another type of complaints was to the efiect 
that young plants died after having made a good growth of sev- 
eral inches. Inquiry revealed the fact that in every case the 
plants had been frequently watered from a watering pot. Just 
oiougb water had been applied to keep the sur&ce of the ground 
s<^;gy, and the plants had damped-ofT. Plant lovers should 
remember that one good watering which wets the ground clear 
down is worth a dozen dribblings. It is rare that a sweet pea 
bed should be watered oftenerthan once a week in good soil ; and 
if the seeds are got is early, a frequent stirring of the surface 
soil with hoe or rake is better than watering at all. 

In the forcing of sweet peas we have made two tests in a very 
small way. A year ago we sowed seeds in a bench in a chrysan- 
themum house on October 34, and they began to bloom Feb. 20, 
and continued to blossom well for six weeks. The bloom was not 
so profuse as it is out of doors, but the flowers were just as large 
and handsome and fragrant. Fig. 23 shows a comer of sweet 
peas as they looked early in March . We also had a most profuse 
bloom in a row forty feet long during last April, May and June. 
The seeds were sown in pots, and when chrysanthemums were 
taken off (from a solid bed) on December 10, tbepeaswere turned 
into the soil from 2}4-iach pots. They were blooming freely when 
sweet peas were quoted as high as carnations. Last fall we sowed 
seeds in the same house September 8 in a solid bed. The plants 
grew well, and a single truss opened on November 30. The 
weather then closed in for a characteristic Ithaca winter, and the 
sun did not shine again for a fall day for two months, and no 
other flowers appeared until early in February. If the weatho* 
had remained bright, I see no reason why we should not have had 
good flowers for Christmas. 

The history and something of the evolution of the sweet pea are 
traced in our Bulletin iii ; but Rev. W. T. Hutchtns, Indian 
Orchard, Mass., a long-time student of the flower, has given me 
bis conception of the evolution of the modem varieties in a 
graphic form, which is here reproduced : 
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The reader of BuUetiti 1 1 1 may 
remember that Waldo C. Roh- 
nert, sweet pea specialist of the 
firm of C- C. Horse Sc Co., con- 
tributed a sketch of his effcHts to 
breed varieties by crossing. The 
following are further remarks by 
him along the same line : 

" Some people have no idea 
how hard it is to get a new 
variety in sweet peas, that is, new 
and distinct, with merit. In 
rogning time I can go over our 
fields and find 'ofi*' plants, but 
they do not possess merit. The 
color is probably of a different 
shade or the form is a little differ- 
ent. But they are all ' off' types. 
Xew varieties are brought about 
only by a good deal of careful 
work. I^astsummerlspentmany 
a day in the hot sun crossing 
the different varieties and in con- 
sequence have a trial ground this 
year that is truly odd to look at. 
Most of it is common Blanche 
Ferry and the Light Blue and 
Purple. It is very strange how 
strong the blood of these two 
varieties exists In the new vari- 
eties. I^ast year I spent a good 
deal of my time crossing on 
Cupid and obtained crosses of 
over thirty different varieties on 
this little imp. Kow the result 
is that all varieties that have red 
or pink ia them come a Blanche 
Perry of the ordinary Blanche 
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Ferry growth, and all varieties that have blue in them come 
a Light Blae and Purple. This is always the rule when crossing 
on Cupid. Here and there are plants of Cupids, but these come 
because the crossing was not made perfectly. It is very hard to 
cross on Cnpid as the pollen breaks away when the bud is very 
small. Several years ago I put Cnpid on Venus and last year I 
got a weak Blanche Perry of ordinary Blanche Ferry growth. 
I,ast year I put Cupid onto this cross and now I have a Cupid 
again. This is three-fourth Cnpid blood and one-fonrtb Venus, . 
and still it does not show any of the latter. It cannot be distin- 
guished from the thousands of Cupids we have growing. 

" Of the other cro!>ses, that is, those on the taller varieties, the 
results are also discouraging. There are several new things, 
however, that save the whole summer's work irom being a total 
failure. My stock of Penzance on Venus '95 was pnt onto Co- 
quette (a plant which I found last year and a variety whidi 
Kckford will introduce in this country next year) brought me a 
variety with a pale pink standard and white wings. It has the 
grandiflora form and is very pretty. I^ttie Eckford on Eliza 
Eckford brought me a flower like the former, but color of reddish 
mauve. Last year I had au 'Improved Royal Robe.' It was 
a result of Penzance on Venus and was the finest stock on Royal 
Robe I ever had. This year it broke up into many new and sev- 
eral old varieties, but all of very fine form and color, such 
as buff, with a suggestion of pink, a rose edge, a pink edge on 
white ground (Bddbrd's Countess of Aberdeen), a pink edge on 
buff ground ; there are fine shades of white, also improved 
Ovids, Royal Robes, Lady Penzance, Blushing Beauty, etc. It 
is truly the finest mixture in sweet peas ; there is not a flower 
<^poor form or color in it. We will also have for next year's in- 
troduction a iHnk which will correspond to Grey Friar. It Is 
better than the latter, as the color in much finer. ' ' 

It is hoped that this bulletin may contribute something to the 
joy of rural life by interesting persons who have a rod of land to 
spare, inthe delights of plantsand the restfhlness of nature-study. 
L. H. Bailbt. 
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A SECOND ACCOUNT OF SWEET PEAS. 

I. Notes upon Swbbt Pras (A. P. Wyman). 

Someone aaked Mr. Burpee at the Springfield Sweet Pea Show 
what are the important points to be observed in judging the 
value of varieties of sweet peas. He replied by qnotiDg from 
Qckford, but arranged bis points In dififerent order : "form, size, 
substance, and color. ' ' He, of course, looked at the matter from 
the seedsman's point of view. To him commercially, color was 
the least thing to be considered. The general observer wonldsee 
color only, and experience only a vt^ue satisfaction or dissatis- 
faction if the other points were not what they should be. Bnt 
Mr. Burpee had good ground for putting color last, for this, 
tolerably sure to be good anyway, is abeolately worthless ttnless 
placed on a canvass suited to receive it. 

The various forms which the sweet pea assnmes eamly fall into 
four classes. One class is the large flower which bends and 
curls its standard fi>rward into a hood, like the Countess of 
Radnor, Another large flower, as Gaiety, spreads itself out into 
a broad, round, expanded form, but without a stiff eflect. Still 
another bends or reflexes the sides of its banner backward in a 
manner not so pleasing, and' if the sulistance is poor, in a manner 
which is almost ugly as in Fairy Queen. I>st, there is the stiff, 
erect blossom, the smallest type, from which all the varieties have 
sprung, as Carmen Sylva. In connection with this expansion and 
hooded character and reflection, must be considered the shape of 
the base of the standard. In the last or old natural form, and to 
a greater or less extent in the reflexed, the base is wedge-shaped. 
In such case, the banner cannot help falling backward, because 
there is no structure to pull it forward into place. In the ex- 
panded and hooded forms, the base is difierent. Here it is not 
only straight horizontally or truncate, but in the hooded form is 
drawn down, giving an ear-like or anriculate shape. This ex- 
plains the characters of the two expanded and hooded classes. 
The broad truncate base is stiff and pulls the edge of the blossom 
forward tightly into place, or if it is auricniate, it is still stronger, 
and curls the edge still farther forward into a hood. There are 
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tiro other variations which csimot be classified and which occur In 
the poorer forms only, as a mle. These are the occurrence of a 
notch at the top, or really the emphasis of a minute notch already 
there, as in Smily Henderson, or else a notch or sinus at either 
or both sides of the standard, as in the case of the Bntterfly. 

Three sizes are commonly accepted and will be found accom- 
panying the classification above. The small, as in Captain Clarke, 
is that of the old natural farm. The medium size is the one 
usually found in the reflezed form, like the Boreatton. While the 
large size of Senator and Dorothy Tennant is that of the expanded 
and hooded classes. 

Substance, that is, the quality of texture which enables the 
flower to retain its shape, has arbitrarily been put under the heads 
of good, fair, and poor. Those varieties which keep their blos- 
soms fresh and rigid in the heat of midday are called of good sub- 
stance. Those whose blossoms curl and wrinkle badly are called 
poor, and the Mr are various degrees between. The value of 
sabstance as affecting the beauty of the flower is not appreciated 
tmtil one gives close study to the sweet pea- A flower without 
good substance or texture is absolutely ugly. Without strong 
substance it would appear that expansion and hooded character 
could not remain, and the flower would fall back into the reflexed 
class where, with its large size, it would curl and wrinkle until, 
in the lowest types, the flowers become worthless- 
It is now possible to give the charactoistics of the four classes 
into which most varieties of sweet peas seem to fall. This idea 
of classifying them was suggested by Mr. Hutchins, who based his 
classes upon the shape of the base, and the degree of substance 
or size which would result therefrom. A full statement of these 
dasses, as they seem to work out from the studies of the Cornell 
tests, is as follows :* 

I. The old natural form, with a wedge-shaped base, erect, 
expanded standard, and small size, as Delight and Carmen Sylva. 

II. The reflexed form, with a more or less wedge-shaped base, 
the standard with its sides more or less curled backward or re- 

"Anotherclassificatioii 19 given in the " Sweet Pea Review " oftheSnn- 
set Seed and Plant Co., San Francisco, — a booklet which is invaloable to 
anyone who desires full descriptions of varieties. 
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flexed, of medium size, and of substance rarely good, as Firefly, 
and Fairy Queen. 

III. The expanded form, with a truncate or somewhat aoric- 
ulate base, a broad, erect, rounded standard, large size, and fiur 
to good substance, as Gaiety and Ovid. 

rV. The hooded form, with an auriculate base, a hooded 01 
half-hooded standard, large size, and fair to good snbstance, as 
Her Majesty and Emily Hckford. 

These classes, of couise, are not divided by hard and fast Hoes, 
but no variety in the experiment has yet been found which either 
did not &11 or tend to foU into one of them. 

We are now, perhaps, better prepared to understand Mr. Bur- 
pee's preference in putting color last in the scale of points. It is 
because form brings with it a number of other qualities, all of 
which make a flower a good one or a poor one. There is, how- 
ever, a deeper reason for this preference for form which it would 
need anartisttoexplain. The eye is as much pleased with beauty 
of form as with color. The mere outline of a blaze of light carries 
with it a certain effect. Ruskin tells us that the old Gothic win- 
dows in the best days of Gothic architecture owed their character- 
istic beauty to the form of the aperture in which the stained glass 
was placed and not to the decorations about that aperture. It 
would seem to be the same with the sweet pea. Unless there is a 
full blaze of light from a full rounded curve, the effect in part is 
lost. Then, too, the variations in light and shade in the com- 
{dexity of the flower are no small addition to the complete rounded 
e&ct- I<ast, the blossom must be large enough to be appreciated, 
but still not so large as to lose that delicacy which is one of its 
greatest charms. 

The variety of color which is to be found in the sweet pea is 
wonderful. Since the four original varieties were sent out, 
numerous additions, to say nothing of improvements, have been 
made. At the same time, there are a few stoclc types, about 
which the others cluster. If one wishes to enjoy the best of all 
there is iu the sweet pea without growing what would appear to 
be an amateur variety test, it can easily be done by selecting the 
best representative of each type of color and growing them and 
them only. All classes and colors may be easily divided into 
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nine types each of wliicli has a general characteristic of Its own. 
By beginning with the dark purples, a gradoation may be made to 
the whites, and from the whites again on to the bright reds. The 
dark purples may be taken as the first class, represented by 
Waverly. The striped purples may be considered second, of which 
Senator is an example. The lavenders may be called third, repre- 
sented by the Countess of Radnor. The whites come fourth, of 
which Blanche Burpee and Emily Henderson are the most famous. 
The primroses, as Mrs. Eckford, may be counted fifth. Sixth 
come the white shaded with pink, as Bloshing Beauty. Seventh 
are the striped pinks, as Mrs. Joseph Chamberlain- The orange 
pinkj are eighth, as Lady Penzance and Meteor. Last are the 
rose pinks, which may be subdivided, one class a pure pink, as 
Her Majesty and Rojral Robe, the other havii^ orange bendes 
the rose, as Firefly and Miss Hunt, Here is wide range of color, 
and of a high quality, all gained by simply growing nine or ten 
varieties of sweet peas. Respecting, double sweet peas, it maybe 
said that the doubles are generally strong strains and give a pro- 
fu^on of large bloom, most of which, fortunately, is single. 

It is a great advantage, of course, in the purchase of anjrthing 
to know just what to get, and when a wise man purchases, he 
gets the very best. At the Springfield Show, Mr. Hutchins and 
Mr. Bnrpee selected independently the four vaiiettes which each 
considered the best. Mr. Hutchins' choice was. Her Majesty, 
Mrs. Eckford, Lady Penzance, Ramona. Mr. Burpee's choice 
agreed with this as to the first two. Her Bfajesty and Mrs. Eck- 
ford, but chose for the others, Mrs. Joseph Chamberlain and 
Blanche Burpee. A selection by either of these men, of course, 
carries much weight, but when they agree upon any one or two 
varieties as bang the best of all, their choice is not to be disputed. 
Besides this, the Station experiment plot has been closely studied 
and the best representatives in alt points of each of the classes 
which have been named above as they have grown here this 
sommer, have been recorded. They are (in my opinion) : — 

I. Dark purple. i. Waverly. 

2. Duke of Clarence. 

II. Striped purple. t. Gray Friar. 

2. Juanita. 

3. Senator. 
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m. Lavender, i. Countess of Radnor. 

2. Lottie Edcford. 

rV. White. I. The Bride. 

2. Emily Henderson. 

V. Primrose. i. Mrs. Eckford. 

VI. White floahed Tritb t> Slashing Beanty. 

pink. 2. Catherine Ttacy. 

3. Eliza Eckford. 

VII. Striped or flaked jnnk.i. Ramona. 

2. MiB. Joseph Chamberlain. 

Vni. Orange-pink. i. Lady Penzance. 

2. Meteor, 

IX. Rose-pink. i. Her Majesty. 



IZa. Rose-pink shaded i. Firefly. 

with orange. 2. Princess Victoria. 

These resolts are simply those of this experiment plot. 
Blanche Burpee, I suppose, ought to have come before Emily 
Henderson in the whites, but it has not come up to expectation 
here and consequently must drop out. No doubt the same la 
tme of other varieties. Nevertheless we hope that in this list ia 
the cream of most that is good in sweet peas. It is said that 
Emily Henderson is inferior to Blandie Bnrpee because it is 
notched, does not spread so freely, curls or reflexes to some 
extent, and has a tinge of green as the latter does not. Never- 
theless, with us Blanche Burpee is not a useful flower. While 
fnll grown individual blossoms possess all the qualities said of it, 
most of the flowers do not spread or dse fade before maturity, and 
consequently do not act the part expected of them. Of the striped 
^nks, Ramona and Hrs. Joseph Chamberlain ought really not to 
be compared, as they are of a wholly difierent shade of pink. 
Ramima may be put first only because it is perhaps the more 
refined. Mention of the dwarf Ctil»d most not be omitted. Cupid 
is not wholly a thing of beanty; Mr. Hutchins, however, consid- 
ers it well worth the introduction historically. He wants It as 
the basis of future crosses with the tall varieties, that one may be 
enabled to procure the blossoms at a more convenient height. 

I am greatly indebted to Mr. Hutchins for the time and patience 
spent with me over the flowers at the Springfield Sweet Pea 
Show. The flowers certainly deserve the work and enthusiasm 
which Mr. Hutchins has given to them. Although careless and 
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free, the^ are the prodnct of miich labor and thought. Their 
requirements, while not burdensome, are exacting. The earliest 
springtime is none too early for them to see the ground. They 
are sown deep or shallow according to the character of the soil, 
but so that their roots will be cool. They require the full sun- 
shine to warm them, fertility to feed them, and rain to give them 
drink. Given these amenities, the sweet pea becomes the pridp 
of the garden and the joy of the home. 



2^—Sweetpeaiin winter. (See page 65) 
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II. Descriptions op thb Varibtibs Grown at Cornbll 
IN 1896. (A. P. Wyman and M. G. Kains.) 

Note. — These descriptions were made by Mr. Wyman directly from the 
Cornell patch in 1896, independently of former descriptions or others' opin- 
ions. When his notes were completed, they were placed in Mr. Kains' hands 
and he was asked to go over the plantation carefully and make whatever 
comments he thought proper. His comments are placed after Mr. Wyman's 
and are marked by a dagger (t). It will be noticed that the two men sometimes 
disagree widely as to the merits of varieties, — a fact which shows how futile 
it is to try to make any dogmatic assertions upon the merits of plants. 

TheuameiDparenthesisis that of the party who supplied us with the seeds. 
The asteriaka (*) denote the Eckfords, and the year of introduction follows 

It is very probable that climate and season have much to do with the merits 
of sweet peas. Varieties which were " off " with us, or of mixed type, may 
have come from the best of seed. 

The term ' ' cropper ' ' is used by florists to desig^te those plants or varie- 
ties which produce a heavy yield or crop at a certain time and thereafter flower 
very little or none. L. H. B. 

Adonis. (Morse.) 

Poor ; refleied ; medium size ; poor substance ; color rose-pink ; bloom 
medium-profuse. 

Hright Aug. 6, six feet. 

Said to be poorest of that color. 

f Profuse bloomer, mid to late season. 
Adonis. (Hntchins.) 

Same as Adonis ( Morse. ) 
Alba Magnifica. (Morse. ) 

Pair ; expanded, notched, wings at a large angle ; medium size ; fair- 
good substance ; color white; bloom medium-profuse. 

Height Ang. 6, six feet. 



Alba Magnijica. (Hutchins. ) 

Same as Alba Magnifica (Morse.) 

t A little better bloomer and has longer stems than above. 
Alice Eck/ord. (Breck.)" 1896. 

Good ; reflexed, notched ; large ; fair substance ; color, white lightly 
flashed with pink ; bloom medium-profuse. 

Height Aug. 6, five feet, 

t With OS like Lemon Queen. Buds greenish yellow; standard same 
titit when fiiat opened, changing to the pinkish hue. 
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^linerica. (Morse.) 

Fair ; expanded, notched ; medium size ; poor substance ; color, heavi]; 
streaked crimson ; bloom profuse. 

Height Aug. 6, six feet, six inches. 

t Crimson and white streaked. Mas mote crimson than Gaiety, Mrs. Jos. 
Chamberlain, Queen of the Isles or Red and White Striped, witli which it 
formsaseries. Mrs. Chamberlain is the lightest in color. 
Ainericart Belle. ( Breck. ) 

Is Apple Blossom. 
Apple Blossom . (Moree. )• 

Good ; hooded ; large size ; good substance ; color varies between pur- 
plish rose and light purplish pink ; bloom profuse. 

He^ht Aug. 6, siK feet. 

A standard. Would be " very good" if true to type. 

tVariable, particularly in wings. Liable to be mottled. Mottling seems to 
be a seasonal defect ordue to fertiliser. See Ameriran F/orisl, Julv i8, 1896, 
P- 1330- 
Apple Blossom^ double. (Burpee.) 

Very good ; hooded ; large ; good substance ; color rose pink ; bloom 
sparse-medium. 

Height Aug. 6, four feet, six inches. 

Occasion all3' double, 

A good stmiu of Apple Blossom. 
Black. (Morse.) 

Poor ; reflexed, notched ; medium size ; poor substance ; color, daiet, 
wings purple ; bloom medium. 

Height Aug. 6, five feet, six inches. 

t Bloom profuse toward end of season. Poor at best. 
Black and Bron-n Striped. (Breck. ) 

Poor ; expanded or reftexed, notched ; medium size ; very poor sub- 
stance; color, streaked claret, wings streaked reddisii purple; bloom medium. 

Height Aug. 6, five teet. 

+ Large .size a-s a rule. Not an attractive variety. 
Black Purple. (Breck. ) 

Is the Black, 
Blanche liurpec. (Morse.)* 1895. 

Good ; expanded or reflexed ; medium-large size; fair-good substance; 
pure white ; bloom medium profuse. 

Height Aug. 6, three feet, six inches. 

Is a disappointment ; produced very few fully expanded blossoms, those, 
boB'ever, of good quality. 

t Size variable ; substance, poor. Wings crumpled, unlike other whites ic 
this respect. Larger tliou Alba Magiiifica ; poor bloomer. 
Btaiie/ie Burpee. ( Hutchins.-)" 1895. 

Same as Blanche Burpee (Morse). 

t A little better than preceding. 
Blanche /iurpce. (S. S. P. Co).* 1895. 

Same as Blanche burpee ( Morse). 

Height .August 6, three feel. 
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Blanche Ferry. ( Morse. ) 

Pair; expanded,notched,bold; medium size: 
crimson rose, wings rose purple, shaded ( 
degrees ; bloom profuse. 

Height Aug. 6, six feet 

t An early "cropper," much mottled this year. See .-Imerican Florist, 
July i8, 1896, p. 1330. Burpee's illustration on seed packets shows white 
wings. Very little white in our patch. 
Blushing Beauty. {Morse, )• 1893. 

Veiy good ; hooded ; large ; good substance ; color, delicate pink ; bloom 
medium. 

Height Aug, 6, four feet, six inches. 

Has B little more color than Alice lickford. 

t A favorite ; one of the best pinks. 
Slushing Beauty. (S. S. & P. Co. )• 1893. 

Same as Blushing Beauty ( Morse). 

Height Aug. 6, two feet, nine inches. 
Blushing liride. ( Breck. ) 

Is Blanche Ferry, 
Boreatlon. (Morse. )" 

Fair ; reftexed ; medium size ; poor suhstance ; color, claret, wings pur- 
ple ; bloom mediuui-profu.'^. 

Height Aug. 6, four feel, six inches. 

t Verj- poor substance. Bloom profuse towanl close of season. Cannot 
distingui^ from Stanley. 
Boreattou. (Hutchins. )• 

Same as Boreatton (Morse). 
Boreatlon. (S. S. & P. Co. )• 

Same as Boreatlon (Morse). 

Height Aug. 6, four feet, six inches. 
Boreatton, double. (Burpee.) 

Very good ; expandeil ; large size ; fair substance ; color, claret, wings 
purple ; bloom sparse. 

Height Aug. 6, four feet 

Did not double. 

Same as Boreatton, of better size and substance. 

tSonie few doubles — both in wings and standard. Has more purple than 
nngle Boreatton. 
Bride, The. (Lynch.) 

Verj- good ; expanded ; large ; fair-good substance ; color, pure white ; 
bloom medium. 

Height Aug. 6. five feet. 

t About the same size as Blanche BiirjKic, but \vin>;s not cnmipled. I'oorer 
bloomer than Blanche Burpee. 
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Bronte King. ( Morse. ) 

Fair ; expanded, somewhat redexed ; medium size ; poor substance ; 
color white flushed or strongly blotched w-ith a coppery hue, wings 
white or blotched with rose purple ; bloom medium. 

Height Aug. 6, six feet, six inches. 
Bullerfly. (Morse.) 

Good ; hooded, with sinuses at the sides ; medium size ; good substance ; 
color white edged with mauve, flushed with lavender ; bloom medium- 
Height Aug. 6, five feeL 
Bullerfly, double. (Biupee.) 

Good ; hooded, with sinuses ; medium site ; fair substance ; has a little 
more color than Butterfly ; bloom medium. 

Height Aug 6, four feet, two inches. 

Did not double. 

t Only a few doubles. 
Bullerfly Improved. (Morse.) 

Good ; hooded, aometimea with sinuses ; Urge ; faii^ood substance ; has 
less color than Butterfly ; bloom medium. 

Height Aug. 6. five feet, three inches. 

Sinuses less than in Butterfly. 
Butterfly Winged. (Morse. ) 

Good ; hooded, sometimes with sinuses ; large ; fair-good substance ; has 
more pink than Butterfly ; bloom profuse. 

Height Aug. 6, five feet, six inches. 

Wings curl separately. 

Light Blue and Purple intermingled. 
Captain Sharkey. (Breck.) 

Like Invincible Carmine. 
Captain Clarke. (Morse.) 

Poor ; expanded, erect, slightly notched , wingsat a large angle ; small ; 
fair substance ; color, white unevenly flushed with carmine, penciled with 
mauve, wings lavender ; bloom medium-profuse. 

Height Aug. 6, five feet, six inches. 
Captain Clarke. (Hutchins. ) 

Same as Captain Clarke (Morse). 
Captain of Ike Blues. (Morse.)* 

Good ; expanded, erect ; large ; fair.good substance ; color, purple-ma- 
genta, wings purple ; bloom medium-profuse. 

Height Aug. 6, four feet, six inches. 
Captivatiott. { Breck. )• 1896. 

Good ; expanded ; medium size ; fair-good substance ' color, light pink* 
ish purple \ wings rose-purple. 

In bud Aug. 3 ; had three blossoms Aug. 7. 

Height Aug. 6, three feet. 

t Larger than medium ; late. 
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Cardinat. (Morse.)* 

Fair ; expanded, erect ; medinm-large size ; poor substance ; color, 
crimaon-rose inclined to be blotched, wings purple-rose ; bloom profnae. 

Height Aug. 6, six feet. 

t Small to medium. Cannot see difference between this and Capt Sharkey. 
Cardinal. (S. S. & P. Ca }• 

Same as Cardinal ( Morse ) , except the stock seemed to be poorer. 
Carmen Sylva. (Hutchins). 

Poor ; expanded, erect, notched ; small to medium size ; poor-fair tub- 
stance ; color, white shaded with magenta, penciled with mauve, wings 
pinkish mauve ; bloom medium-profuse ; ugly. 

Height Aug. 6, five feet, six inches, 

t Very poor. 
Carmine Invincible. (Morse.) 

Fair ; expanded ; large ; poor-fair substance ; color crimson, wings pnr- 
pie-rose ; bloom profuse. 

Height Aug, 6, five feet, six inches. 

t Distinct from Invincible Carmine, 
CounUss of Aberdeen. (Breck.)* 1896. 

Not in bloom Aog. 3. 

Height Aug. 6, five feet. 

t No bloom Sept 9. 
CouaUss 0/ Radnor. (Morse.)* 

Very good ; hooded ; large ; good substance ; color, pinkish lavender ; 
bloom medium. Said to be running back to original blnsb tint. 

Height Aug. 6, five feet, six inches. ^ 

t Very large. Bloom more profuse toward end of season. Handsome and 
diatinct. S^ note under Dorothy Tennant 
Counten of Radnor. (S. S. & P. Co.)* 

Like Princess May. A striped-purple intermingled, 
CouHlest of Radnor Improved. (Morse.) 

Same as Countess of Radnor. Madame Camot intermiugled. 
Crown Jewel. (Breck. )* 1896. 

Not in bnd Aug. 3. 

Height Ang. 6, four feet, six inches. 



Bloom sparse. 

Crown Princess of Russia. (Morse.) 

Poor ; expanded ; small-medium size ; ^oor substance ; color, white 
lightly flushed with pink and primrose, wings flushed with pink ; bloom 
sparse-medium . 

Height Aug. 6. five feet, six inches. 

Said to have a historical value only as being the first of the flushed pinks. 
Cupid. (lutrod. by Burpee, 1896. See BulL in, p. 18a). 

Aninterestingdwarf, growing about eight inches high, and worth growine 
as a pot plant, but of little value in the open. The flowers are small and 
white, and with us were scattered along through the season, at no time 
making a show. See page 73. 
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Daybreak. ( Morse. ) 

Fail : brondly eicpanded or reflexed, notched ; tnediom aize ; poor B^a~ 
stance, color, white clouded on the back with purplish rose, less clouded 
on front, with white margins, givinf; watered effect, wings white, occasion- 
ally blotched with rose-purple ; bloom mediiun-profuse. 

Height Aug, 6, four feet, six inches. 

Duchess of Hdinburgh intermingled. 
Daybreak. (Hutchins. ) 

Same as Daybreak (Morse), but unmixed type. 
Delight. (Morse.)* 

Pair ; expanded ; small ; fair substance ; color, white with a verj light 
shade of suffused carmine ; bloom profuse. 

Height Aug. 5, six feet 

tPoor. 
Dorothy Tennant. (Morse.)* 189a, 

Very good ; hooded ; large ; good substance ; color, pinkish lavender ; 
bloom medium-profuse. 

Height Aug. 6, four feet, six inches. 

t Much like Countess of Radnor, but a shade darker. 
Dorothy Tennant. (S. S. & P. Co.)» 189J. 

Like Dorothy Tennant (Morse). 

Height Aug. 6 three feet 
Duchess of Edinburgh. (Morse.)* 

Pair; reflexed ; medium size; poor substance; color scarlet and rose. 
wings magenta ; bloom medium-profuse. 

Height Aug. 5, four feet, three inches. 
Duchess of York. (Morse.)* 1895. 

Fair; expanded or somewhat hooded; large; poor-fair substance; color, 
white delicately flushed and streaked with purplish pink ; bloom sparse. 

Height Aug. 6, four feet. 

t Very poor bloomer. 
Duchesi of York. (S. S. & P. Co,)* 1895. 

Like Duchess of York (Morse). 

Height Aug. 6, four feet. 
Duke of Clarence. (Morse.)* 1893. 

Very good; expanded, sometimes hooded; large; fair-good substance; 
color claret, wings purple ; bloom medium. 

Height Aug. 6, four feet, three inches. 

Said to be tlie finest purple. 

\ Handsomest and lai^st purple in the patch. 
Duke of Clarence, double. (Burpee.) 

Very good ; hooded ; large ; good substance ; color claret, wings dark 
rose purple ; bloom sparse. 

Height Aug. 6, five feet. 

Did not double, 

t Much like Boreatton but has more of a purple effect. Fully two-fifths 
of the blooms are double. 
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Dukeof York. (Moree.)* 1895. 

Poor ; expanded or reflexed, notched ; medium size ; poor-fair substance ; 
color, wine, wings rose purple ; bloom medium-profuse. 

Height Aug. 6, four ftrct, six inches. 
Dukeof York. (Hutchina.)* 1895. 

Same as Duke of York (Morse), except that Captain of the Bines Is 
intermingled. 
Duke of York. (S. a & P. Ca)* 1895. 

Same as Duke of York ( Morse), except that the bloom is sparse 

Height Aug. 6, four feet. 
Eliza Eckford. ( Hutchins. )• 1895. 

Very good ; hooded ; large ; good substance ; color white, more or less 
delicately flushed and shaded with rose, back strongly flaked with rose ; 
bloom profuse. 

Height Aug. 6, six feet. 

t Very handsome, and a favorite; 
Emily Eckford. (Morse)* 1893. 

Good ; hooded ; large ; good substance ; color, pinkish lavender ; bloom 
sparse. 

Height Aug, 6, five feet. 

Said that on the third day, the flowers have nearest to blue of any sweet pea, 

t Very much like Countess of Radnor, but a poor bloomer. 
Emily Henderson. (Morse.) 

Good ; expanded, sometimes reflexed, notched, wings at a large angle ; 
small-medium size ; fair-good substance ; color, white with a greenish tinge ; 
bloom medium-profuse. 

Height Aug. 6, four feet, three inches. 

t Poorer bloomer than Alba Magnifies, and not so good a white, but has 
better stems. Appears like Queen of England but a poorer bloomer. 
Emily Henderson. (Hutchins.) 

Failed to germinate well. 

t One seed grew. Same as above, but had smaller stems. 
Emily Henderson. (S. S. & P. Co.) 

Like Emily Hendeison (Morse), except that the bloom is Sparse. 

Height Aug. 6, three feet, three inches. 

t Smallest white in the patch ; not like two preceding. 
Empress of India. (Morse)* 

Is Blanche Ferry. 
Etna. (Hutchins.) 

Poor ; expanded, notched ; medium size ; poorsubstance ; color, pnrplish 
crimson, badly blotched, with darker center and light edges, wings rose pur- 
ple ; bloom medium. 

Height Aug. 6, five feet, six inches. 
Fairy Queen. (Morse. ) 

Poor ; reflexed, wings at a large angle ; small-medium size -, poor sub- 
stance ; color, white with cannine veins ; bloom medium-profuse. 

Height Aug. 6, five feet 



byGoo'^lc 



82 BmXBTIH 127. 

Firejiy. (Morse. )• 1893. 

Veiy good ; reflexed ; medium rize ; fair aubsUnce ; color, bright rose 
|dnk, sometimes inclined to blotch, winga rose purple ; bloom medium. 

Height Aug. 6, four feet, six inches. 

Not firat-class in all points, but best of itskind. 

t Pretty, but not large or stable enough. An early ' ' cropper. "■ 
Firefly. (Hutchins.)* 1893. 

Same as Firefly (Morse), except that the bloom is profuse. 
Firefly. (S. S. & P. Co.)* 1893. 

Like Firefly ( Morse. ) 

Height Aug. 6, four feet, three inches. 
Firefly, Hooded. (Morse.) 

Very good ; expanded, tends to hood ; large ; fair substamx ; color, roae- 
pink ; bloom medium. 

Height Aug. 6, foitf feet, three inches. 

Larger and better substance than Firefly. 

Said to be same as Mars. 
Gaiety, (Morse. )* 1893. 

Good ; expanded ; medium-laTge size ; poor-fair substance ; color, white 
streaked with purplish rose ; bloom profuse. 

Height Aug, 6, tour feet, sir inches. 

t The prettiest streaked bloom in the patch. More purple than the Otiut 
streaked reds. ( See note under America. ) 
Gaiety. (S. S. & P. Co.)* 1S93. 

Like Gaiety (Morse. ) 

Height Aug. 6, four feet 
Gray Friar. ( Morse. ) 

Very good : expanded, slightly hooded ; large ; fair substance ; color, 
white watered more or less with streaked red purple giving a grayish effect ; 
bloom profuse. 

Height Aug. 6, four feet, nine inches. 

Evidently sported somewhat 

Purple Prince intermingled. 
Harvard. (Breck. ) 

Islgnea. 
Her Majesty. ( Morse. )• 1891. 

Very good ; hooded ; large ; good substance ; color, soft rose pink ; bloom 

Height Aug. 6, six feet. 
Ignea. (Morse.)* 1893. 

Good ; expanded ; medium size ; fair substance ; color, crimson pink, 
wings purple rose ; bloom sparse. 

Height Aug. 6, six feet. 
Ignea. ( S. S. & P. Co. )• 189a. 

Like Ignea ( Morse. ) 
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Imperial Blue. (Morse,)" 

Is Madame Caniot. 

t Poorer bloomer than Madam Camot. 
Invineible Blue. (Hutchios.) Saxton, T88t. 

Good ; somewhat reflexcd ; Isise ; fair-good substance ; color cUret, 
wings porple ; bloom medium. 

Height Aug. 6, sax. feet, four inches. 

t Medium in qualit^r. 
Invincible Black. ( Hutchins. ) 

Good ; hooded ; large ; substance fair-good ; color, claiet, wings purple 
bloom prof nae. 

Height Aug. 6, six feet 
Invincible Carmine. (Hutchins.) 

Pair ; reSczed ; medium size ; poor substance ; color, crimson-rose more 
or less blotched, wings purple rose ; bloom profuse. 

Height Aug. 6, six feet. 

Said to be practically Cardinal. 

t Distinct from Cannine Invincible. 
Invincible Scarlet. (Breck.) 

Belongs with Invincible Carmine. 
Indigo King. ( Morse. )" 

Good ; hooded, sinuses at the sides ; large ; good substance ; <xAat, daret, 
wings purple ; bloom medium-profuse. 

Height Aug. 6, six feet, three inches. 

t Much like Mad. Carnot ; color not so uniform ; sinuses more constant 
and pronounced. Finer flower than Madame CamoL 
Isa Eckford. (Morse.)* 

Poor ; expanded, notched ; medium size ; poor substance ; color, white 
flushed with pink ; bloom medium. 

Height Aug. 6, five feet, three inches. 
Isa Eckford. (Hutchins.)* 

Same as Isa Eckford (Morse.) 
Johanna Theresa. ( Breck. ) 

Is Light Blue and Purple. 
Juanila. (Morse. ) 

Very good ; exi>anded ; large ; good substance ; color, white streaked and 
shaded with pinkish lavender ; bloom medium-profuse. 

Height Aug. 6, four feet, three inches. 

A poor white intermixed. 

t Only good ; lacks character. 
Kaiherine Tracy. (Ferry.) 

Very good ; expanded, notched ; medium size ; good substance ; color, 
shaded pink , bloom medium. 

Height Aug. 6, four feet. 

t Large size ; poor bloomer . prettiest blush-pink in patch. 
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k'atherine Tracy. (S. a & P. Ca ) 

Like Katherine Tracy (Ferry.) 

t Somewhat better than above ; deeper in tint, and a better bloomer. 
Lady Beaeonsfield. (Morse.)* 1894. 

Fair \ expanded, notched ; medium size ; poor-fair substance ; color, 
primrose, slightly flushed with purple-rose, wings lavender ; bloom sparse- 
medium. 

Height Aug. 6, five feet 
Lady Reacoasfield. (Hutchins.)* 1894. 

Same as Lady Beacoiisfield (Morse.) 
Lady Beacansfield. (S. S, & P. Co.)* 1894. 

Like Lady Beaconsfield (Morse.) 
Lady Penzance. (Morse)" 1894. 

Good ; expanded, variously curled ; medium size ; fair substance ; color, 
rose-pink with a slightly orange tint ; bloom medium. 

Height Aug. 6, five feet, three inches. 

Stems tend to bend. 
Lady Penzance. (S. S. & P. Co. )• 1894. 

Same as Lady Penzance ( Morse. ) 
LeiHon Queen. (Morse.)« 1893. 

Very good ; expanded, notched ; large ; fair substance ; color, white 
delicately shaded with purple-rose more or less suflused ; bloom sparse- 
medium. 

Height Aug. 6, five feet, three inches. 

t Medium size ; looks Hke Alice Eckford. 
Light Blue and Purple. (Moree.) 

Poor; refiexed ; medium size ; very poor substance ; color, claret some- 
what blotched, wings reddish purple ; bloom sparse-medium. 

Height Aug. 6, five feet, nine inches. 

t Same as Black, except that the wings are a shade or so darker purple. 
LitUe Dorritl. (Breck.)* 1896. 

Aug. 3, lias not budded. 

t No bloom up to Sept. 9. 
Lottie IZck/ard. (Morse.)* 

Very good ; hooded ; large ; fair-good substance ; color,- white edged and 
lightly shaded with lavender; bloom profuse. 

Height Aug. 6, five feet, three inches. 

New Lottie Eckford is the only Lottie Eckford now on the market. 

t Excelleiit and distinct. 
Lottie Eckford. (S, S. & P. Co. )• 

Like Lottie Eckford (Morse.) 
Lottie Eckford Improved, (Hutchins.) 

Same as Lottie Eckford (Morse.) 

Captain Clarke intermingled. 
.Madame Camot. (Hutchins.) 

Fair ; hooded, sometimes with sinuses at the sides : medium size ; teas 
substance ; color, rose-miuve, wings purple ; bloom profuse. 
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Height Aug. 6, six f««t, six inches. 

t Poor, even for a purple. The poOTest sweet pea color ; not so good as 
lodigo King, which mignt be Mad. C. improved. 
Madame Camol. (Bnipee. ) 

Same as Madame Carnot (Hntchins. ] 

Senator intermingled. 
Meteor. (Morse.)* 1895. 

Good ; reflesed or expanded ; medium siie ; poor substance ; color, 
orange-pink, wings soft rose pink ; bloom sparse-medium. 

Height Aug. 6, tour feet, eight inches. 

tOnly medium in quality. 
Meteor. {S, S, &P. Co.)» 1895. 

Same as Meteor ( Morae. ) 

Height Aug. 6, three feet. 
Mikado. (Breck.)* 1896. 

Seed did not germinate. 
Miss Hunt. {Morse.)" 

Fair ; expanded ; medium size ; poor ; fair substance ; color, rose pink ; 
bloom medium -profuse. 

Height Ai^. 6, four feet, ^x inches. 
Monarch. ( Morse. )• 

Good ; somewhat hooded ; large ; substance medium-good ; color, claiet 
wings purple ; bloom sparse-medium. 

Height Aug. 6, four feet, six inches. 
Mrs. Eckford. (Morse.)» 1891. 

Very good ; expanded ; large ; good substance ; color, primrose ; bloom 
medium. 

Height Ai^. 6, four feet, nine inches, 

t Finest of the yellow whites. 
Mrs. Eckford. (HutcUins.)* 1892. 

Same as Mrs, Eckford (Morse.) 

Waverly intermingled, 
Mrs. Ect/ord. (S, S. & P, Co.)» 189a. 

Same as Mrs. Eckford (Morse.) 

Height Aug. 5, three feet. 

Aug. 4, one bloom. 
Mrs. Gladstone.* 

Good ; expanded ; medium size ; fair substance ; color, white flushed and 
shaded with purple pink ; bloom sparse-medium. 

Height Aug. 6, four feet. 

tLargesize; poorbloomer; pink. 
Mrs. Joseph Chamberlain. (Hutchins.)* 1895. 

Very good ; hooded ; large ; goml sul>staiice ; color, striped purplish ros 
on white ground ; bloom sparse-medium. 

Height Aug. 6, four I'eet. three inches. 

tBloora better toward close of season, but then only medium. Lightest of 
the striped reds. (See note under .America.) 
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Mrs. Joseph Chamberlain. (S. S. &P. Co.)' 189$. 

Aug. 4, not in bloom. 

Height Aug. 6, one foot, siz inches, 

t Did not bloom. 
Mrs. Sankey. (Moree.)* 

Good ; hooded ; medium-large size ; good substance ; color, white lightly 
shaded with purplish pinlc ; bloom spaise-medium. 

Height Aug. 6, five feet. 

t Poor bloomer. 
Nellie Jaynes. (Hotchins,) 

Is Painted Ladj. 
New Sunset. ( S. S. & P. Co. ) 

Aug. 3. not yet budded. 

Height Aug. 6, three feet, 

t Did not bloom. 
Novelty. (Hutchins.)* 1895. 

Fair ; expanded, notched ; medium-large nze ; poor Bubstauce ; color, 
orange pink, wings rose pink ; bloom medium. 

Height Aug. 6, four feet, three inches. 

tPoor. 
Oddity. ( Morse. ) 

Very good ; hooded ; large ; good snbstance ; color, light looe pink ; 
bloom profuse. 

Height Aug. 6, four feet, three inches. 

t Ground color, "light rose pink" with more or leas conspicuous Tuning 
of deeper pink. Poor towards close of season. 
Orange Prince. (Morse.)* 

Fair ; erect, expanded ; small ; fair substance : color, orange-pink, 
wings, rose pink. 

Height Aug. 6, four feet. 

Aug. 3. in bud. 

Aug, 6, five blossoms. 

t Very poor bloomer. 
Ovid. (Morse.)* 1894. 

Good ; expanded ; large ; fair-good substance ; color, rose pink ; bloom 

Height Aug. 6, four feet, six inches. 

t Very poor bloomer. 
Ovid. (S. S. &P. Co.)» 1894. 

Same as Ovid ( Morse. ) 

Height Aug. 6, three feet. 
{'aiuied Lady. (Morse.) 

Poor 1 reRaxed, notched ; meditun size ; ver7 poor snbstance ; color, 
crimson and rose, wings rose purple, blotched more or less with fftiite ; 
bloom medium. 

Height Aug. 6, four feet, nine inches. 

Lemon Queen intermingted. 
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lYach Blossom. (Hutcbins. )* 1894. 

Good; expanded; medium size ; fair snlKtaiicc ; color, white shaded witli 
purplish rose ; bloom medium. 

Height Ang. 6, four feet, three inches. 

Said to be hard to grow, but that the difficulty may be overcome by plant- 
ing thin. 

t Only medium in merit. 

Ftach Blossom. (S. S. & P. Co. )* 1894. 

No bloom Aug. 4- 

Heigbt Ang. 6, three feet, nine inches. 
Primrose. (Morse.)* 

Fair ; expanded, notched ; medium size ; fair substance ; color primrose 
yellow ; bloom medium. 

Height Aug. 6, four feet, three inches. 

t Medium but constant bloomer. 
Primrose. (Hutchins.)* 

Same as Primrose (Morse.) 
jyiitcess Beatrice. (Morse.) 

Good ; expanded ; medium-large size; ; good substance ; color, shaded 
pink ; bloom medium. 

Height Aug. 6, five feet. 
Princess Beatrice. (S. S. & P. Co. ) 

Same as Princess Beatrice (Morse), except that the btoom is sparse^ 

Height Aug. 6, four feet, three inches. 
IVincess Louise. (Moise. ) 

Is Violet Queen. 
Princess May. (Hutchins.) 

Good ; hooded ; medium size ; good substance ; color, pink lavender ; 

Height Ang. 6, four feet, three inches. 

t Very poor bloomer. 
jyittcess (Victoria. (Morse,)* 

Good 1 expanded, notched ; medium-large site ; fair substance ; color, light 
crimson, wings purple rose ; bloom sparse. 

Height Aug. 6, four feet, six inches. 

t Closely resembles Blanche Ferry. 
Princess Victoria. (Hutchins,)* 

Like Princess Victoria (Morse), except that the substance is not so good. 
Princess 0/ Wales. (Morse.)* 

Good ; expanded ; large ; fair substance ; color, striped red mauve ; 
bloom, medium. 

Height Aug. 6, four feet, six inches. 

t Very good for a striped flower. Looks like Black and Brown Striped ; unat- 

Purpte Brown Striped. (Morse.) 

Poor ; reflezed, sometimes notched ; medium size ; poor substance ; c61<n', 
striped red mauve, wings striped purple ; bloom sparse-medium. 
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Seighi Aug. 6, four feet, three inches. 

t Large ; same as Black and Brown Striped, except that this is a little bet- 
ter bloomer ; either this, or the seed is mixed. Flowers in two patches 
exactly correspond. 
Purph Prince. (Morse.)* 

Fair ; expanded ; large ; poor-fair substance ; color red mauve, wil^ pur- 
ple ; bloom sparse-medium. 

Height .\ug, 6, four (eet six inches. 
The Queen. (Hutchiiis.)* 

Poor ; reflexed ; medium size ; poor sultstance ; color, light rose pink 
blotched, wings purple pink ; bloom very sparse. 

Height Aug. 6, three feet nine inches. 

t Very poor nil round. 
Impivved Queen. (Morse.) 

Mixed Lemon Queen and Senator. 
Queen of England. (Morse. )• 

Fair ; expanded, notched, sometimes with sinuses ; medium size ; fait 
substance ; color white ; bloom sparse. 

Height .\ug. 6, three feet nine inches. 

t Blooms better toward close of season ; medium ; looks like Emily Hen- 
derson, but is a much belter bloomer. 
Queen of the Isles. (Morse. )• 

Fair ; reflexed, notchal ; medium size ; poor substance ; color, rose crim- 
son striped on while ground, wings striped magenta ; blooni medium-pro- 

Heiglit Aug, 6, four feet, nine inches. 

t Looks like Red anil White Striped. 
Queen of the Isles. ( S. S. & P. Co. )• 

Same as Queen of the Isles ( Morse. ) 
Jtamoua (Morse.) 

Very, gooil ; somewhat hooded ; lai^ ; good substance ; color daintily 
splashe<l roKC purple on white ground ; bloom medium. 

Height .\ug. 6, foTirteet, three inches. 
Red ami II 'hitc Striped. ( Breek. ) 

Poor ; reflexed, notched ; ineiliunt size ; poor-fair substance ; color, striped 
rose crimson, wings stri'ied magenta ; bloom sparse-medium. 

Height .\ug. 6, four feet, six inches. 

Is Scarlet Striped. 
Rising Sun. 

Poor ; reflexed, notched, wings at a large angle ; medium size ; poor-fair 
substance ; color, light pink .shaded to orange rose at center, wings rose 
purple ; bloom medium. 

Height .\ng. 6. four feet, nine inches. 

t Poor bloomer. 
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Jioyal Robe. (Hutchins.)* 1S94. 
Very good ; expanded ; large ; good substiuice ; color pink ; bloom very 

Height Aug. 6, four feet, three inches, 

Aug. 3, in bud. 

t Bloom sparse ; size and substance medium. 
Royal Robe. (S. S. & P. Co.)» 1894. 

Same as Rojal Robe ( Hutchins. ) 

t Not so good a sample as Royal Robe (Hntchins.) 
Scarlet Invincible. (Hutchins. ) 

Pair ; reAexed ; medium-large size ; poor substance ; color, bright crim- 
son rose ; wings rose-purpte ; bloom sparse. 

Height Aug. 6, five feet 

t Closely resembles Blanche Ferry, but darker, if anything. 
Senator. (Morse.)* 

Very good ; expanded ; large substance ; color, striped red purple ; bloom 

Height Aug, 6, five feet, 

t Same as Black and Brown Striped in appearance, but is a poorer bloomer. 
Senator. (S. S. &P. Co.)» 

Same as Senator ( Morse. ) 

Height Aug. 6, four feet. 
Senator, double. (Burpee.) 

Very good ; expanded ; large size ; good-fair substance ; color, striped 
purple ; bloom sparse. 

Height Aug. G, five feet 

t Poor bloomer ; a few doubles. 
^lendid Lilac. (Morse.) 

Poor ; reflexed, notched, wings at a la^^e angle ; medium size ; poor 
substance ; color, shaded carmine, wings lavender ; bloom profuse. 

Height Aug. 6, four feet, nine inches. 
Splendor. (Morse.)* 

Very good ; hooded ; large ; good substance ; color, TOse-pinlc ; bloom 
profuse. 

Height Aug. 6, five feet, three inches. 

t Occasional doubles ; very poor bloomer at close of season. It is a 
"cropper." 
^lender. (Hutchins. )• 

Same as Splendor { Morse. ) 
Vendor. (S. S. &P. Co.)» 

Same as Splendor ( Morse. ) 

Height Aug. 6, two feet, four inches. 
Splendor, double. (Burpee.) 

Very good ; hooded ; large ; good substance ; color, rose-pink ; bloom 
Sparse. 
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Height Ang. 6, five feet, three inches. 

Doubled somewhat ; mixed with Butterfly. 
Stanley. (Morse.)* 1S94. 

Good ; expanded ; large ; f&ir sabstaace ; color, dark rich rose maroon ; 
bloom medinm-profuse. 

Height Aug. 6, five feet _ . . 

t Looks like Boreatton. 
Stanley. (Hutchins.)* 1894. 

Same as Stanley ( Mone. ) 

Etna intermingled. 
Stanley. (S. S. & P. Co. )• 1894. 

Same as Stanley ( Morse. ) 
Venus. (Morse.)* 1893. 

Very good ; hooded ; large ; fair-good substance ; color, white U^itly 
flushed with pink-purple ; bloom sparse. 

Height Aug. 6, three feet, nine inches. 
Venus. (S. S. & P. Co. )* 1893. 

Same as Venus (Morse. ) 
Vesuvius. (Moree.) 

Poor ; reflexed, wings at large angle ; poor substance ; color, light pur- 
ple shaded toward center ; wings rose-purple ; bloom medium-profuse. 

Height Aug. 6, four feet, six inches. 

t Small and poor. 
VioM Queen. (Hutchins. )• 

Poor; reflexed; medium size ; poor-fair substance; color, white shaded 
with carmine, wings pink-lavender ; bloom medium. 

Height Aug. 6, four feet, six inches. 

t Site and substance poor. 
Waverly. (Morse.)* 189a. 

Very good ; somewhat hooded ; large ; good substance ; col<»', rase-cloret, 
wings pDiple ; bloom medium. 

Height Aug. 6, four feet, six inches. 

t Very handsome for a purple ; the best of its color ; compares ve»y 
favorably with Duke of Clarence ; room for both in purples. 
Waverly. (Hutchins.)* 1891. 

Same as Waverly (Morse.) 
White Double. (Burpee.) 

Pair ; hooded, sinused ; medium size ; fair-good substance ; color white ; 
bloom very sparse. 

Height Aug. 6, three feet, nine inches. 

Did not double. 

t Very poor bloomer. 
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III. NuHBKicAi, Notes on tbb Swbst Pbas. 
iJIf. G. Kains.) 
The sweet pea tsalwaysattractive. In all its Tftried forms and 
tints it is the same dainty charmer. There is no ugly sweet pea. 
It is, therefore, perhaps nnfortonate that the words " poor " and 
" medinm" are used ; and that dates and Sg:ures, which have 
always an air of business, range themselves against such innocent 
victims. Batin all variety studies some standard has to be adopted 
and even the sweet pea must submit. In estimating the attributes 
of a variety the popular scale tS ten is used. A composite ideal 
is formed by choosing one variety as a standard of size, another 
of substance, and so on ; then comparing the variety to be judged 
with this norm. 

In the following table the name of the variety, and, in paren- 
theses, the name of the grower are given. Then follow the date 
of first bloom, the season at which each variety was at its best on 
our grounds— early, medium or late — and the date of the last 
bloom- There were a few isolated blossoms after October lo, but 
the frosts of the eighth and ninth had reaped theii harvest and the 
blooming season was past. After the date column, follow the 
height in feet, the length of stems in inches ; then, on the scale of 
ten, the estimates on general productiveness of bloom and of seed, 
on relative size, and substance of flower. 
In a collection of ten varieties the following might be chosen : 

Bltishing Beauty, 

Apple Blossora, 

Countess of Radnor, or Dorothy Tennant (substitute), 

Duke of Clarence, or Waverly (substitute), 

Boreatton, 

Eliza £ckford,or KatherineTracyif it werea better bloomer^ 

Mrs. Eckford, 

Ramona, 

Gray Friar, 
and for a white either Queen of England or Alba Magnifica. 
Neither of these whites is equal in merit to those in the above 
list, but none of the whites are. These two have the least number 
of bad points. 
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Adonis (Morse) 

Adonis (Hutchans) 

jAlba Uagnifica (Morse).. 
'Alba Magnifica (Uutch- 

■Alice EcWord (Breclt) . . . 

JAmerica (Morse) 

lAmerican Belle (Breck), 

JApple Blossom (Morse).. 
Apple Blossom Double 
■ (Burpee) 

'Black (Morse) 

'Black and Brown Striped 

I (Breck) , 

Black Purple (Breck).... 
Blanche Burpee (Morse), 
Blanche Burpee (Hutch- 



July 15 
July 10 

July 18 

July 13 
July 10 

Julyi. 



IS).. 



Blanche Ferry ( Morse ) . . . 

Blushing Beauly (Morse) 

Blustiing Bride (Breck). 

jBoreatton (Morse) 

{BoreattOD (Hutcbins). .. 
iBoreatton Double (Bur- 
pee) 

iThe Bride (Lynch) 

jBronze King( Morse) 

-Butterfly (Morse) 

|Buttetfly{Burpee) 

I Butterfly Improved 

(Morse) 

iButterfly Winged{ Morse). 
'Captain Sharkey (Breck). 

Captain Clark ( Morse). . . 
jCapUin Clark (Hutchins). 
[Captain of the Blues 

(Morse) 

'Captii-ation (Breck) 

Cardinal (Morse) 

Carmen Sylva (Hutchins). 

Carmine invincible 
I (Morse) 

Countess of Aberdeen 

I (Breck) 

.Countess of Radnor 
I (Morse) 

Countess of Radnor Im- 
I proved (Morse) 

Crown Jewell (Breck). . 

Crown Princess of Prussia 

I (Morse) 



M.-L. 
M.-I.. 
E.-L. 



E.-M. 
Mid. 
Mid. 



Julyi 
July 9 

July 15 

July II 
June 30 
July 14 
July I 

July '3 
July 13 

July 30 

July. 
July I 
July 9 
July 14 

July 14 
July 14 
July 9 
July 8 
July 

July 1 
July 39 
June 30 
July >5 



E.-M. 

M.-L. 
Mid. 

Mid. 

Earliest 

Mid. 

Late 
Late 

Late 



Mid. 
Mid. 
Mid. 
Early 
Early 

Mid. 
Late 

Early 
Mid. 



Sept. 5 

Sept. 5 
Sept. 5 

Sept. 5 
Sept. 5 
Oct. i< 

Sept. J 
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Daybreak (Morae) 

Oaybrealc (Hutchios) . , , 

Delight (Morse) 

iDorothy Ten naut( Morse) 
Dnchess of EdiabutgU 

I (Morse) | 

Duchess of York (Morse) 
Duke of Clarence) Morse)' 
Duke of Clarence, Double! 

(Burpee) 

'Duke of York ( Morse) , . 
^Duke of Y'ork ( Morse) - . . 
I Eliza Eckford ( Hutchias) 
i Emily Ecktoril (Morse). 
Emily Henderson (Morse) 
Emily Henderson (Hutch- 



as) . 



lEmpressof India (Morse) 

Etna ( Hutchins) | 

[Fairy Queen (Morse) 

Firefly ( Morse) 

Ipirefly (Hutchins) 

JFirefly, Hooded (Morse). 

'Gaiety (Morse) 

|Gray Friar (Morse). ., 

Han-ard (Breck) 

'Her Majesty (Morse) . 

'Ignea (Morse) 

■ llmperial Blue (Morse) 
{invincibleBlue(HutcbiDa), 
'Invincible Black (Hutch-! 
I ins) : 

Invincible Carm 



Isa Eckford( Morse) 

jlsa Bckford (Hutchins) . . i 

Johanna Theresa (Breck). 

Juanita ( Morse ) 1 

Katherine Tracy {Ferry)| 
Lady Bea consfield (Morse); 
LadyBeaconsfield(Hutch- 

ins) 

Lady Penzance (Morse) . . 
Light Blue and Purpli 

I (Morse) 

Lemon Queen (Morse). 
Uttle Dorritt (Breck) . . 
Lottie Eckford (Morse) . 
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Madame Caniot ( Burpee) 

Meteor (Horse) 

Miss HuDt( Morse) 

Monarch i Morse) 

Mrs. Eckford (Morse)... 
Mrs. Eclcford (Hutchins) 
Mrs. Gladstone (MorseJ.i 
Mrs. Jos. Cbainberlainl 

(Hutching) ' 

Mrs. Sankey (Morse) .... I 
Nellie Jaynes (Hutcbii 
New Snnset(S.S.&P.Co. ) 

Novelty (Hutchina) 

Oddity (Morse) 

Orange Prince ( Morse) . . 

Ovid (Morse) 

Painted Lady ( Morse) . . . 
Peach Blossom (Hutchins' 

Primrose ( Morse) 

Primrose (Hulcliins) . . . 
Princess Beatrice (Morse) 
I Princess Louise (Morse).; 
Princess May (Hutchins)j 
|princesE Victoria[Mor8e)l 
'Princess Victoria (Hutch- 



July 13 

JU J- 12 

July 15 

July 14 
July 17 

July 15 

July 14 
July 17 

July 16 
July ai 
J"ly I 

July 16 
July 16 

July 16 
July 16 
July 15 
July 16 
July 16 
July II 
July J4 

J«lyu 

July 12 



M). 



Princess of Wales( Morsel] 
Purple Brown Striped j 

I (Morse) 

Purple Prince ( Morse) ... I 
iThe Queen (Hutchins).. 
Improved Queen (Morse). 
iQueen of England; Morse 1 
[Queen of the Isles(Moiw) 

iRamona (Morse) | 

.Red and While Striped 

I ,'Breck) ! 

Rising Spn (Morse) 

■Royal Robe (Hutchins) . 
.Scarirt InvincibIe(Hut ;h- 



I 



Senator (Morse) 

[Seuator, Double (Borpei.) 
jSplendid Lilac (Morse). . 

Splendor ( Morse) 

'Splendor ( Hutchins) 1 

Spl endor.Doublei Burpee) 
Stanley (Morse) 



July 14 
July 17 
July 16 
July 22 
July 17 

July 15 

July 16 

July 10 

July 2. , 

July .6 
July a I 

fuly n I 
July 10 
Julv 1 1 
July 30 
July 14 



Mid. 
Mid. 
Mid. 
Mid, 
Late 
E.-L. 
Early 
Mid. 

Late 
Late 
Eariy 

Mid. 
Early 
Late 
Mid. 

m6^ 

Mid. 
Mid. 
Early 
Mid. 
Mid. 
Early 



K.-M. 
Mid. 
Mi<l. 
Late 



Mid. 
Late 

Mid. 

Late 
Late 
Earlv 
Earlv 
Earii- 



Oct. 10 I 
Oct. 10 
Oct. 5 
Oct. 5 



Sept.a8 I 

Sept. 12, 
Oct. 5 i 
Sept.i8 



Sept. a J 

Oct. 10 
Sept. 21 



' 3 I " 

,57 

K . 
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Name. 




1 


1 

S 

J_ 

Oct. 10 
Oct. 10 

SepLij 
Sept, 18 
Oct. 10 
Oct. 10 
Oct. 10 


1;! 

7 ? 8 
6 f 8 
5 t 4 

3|? e 


4 
7 

4 

7 

7 
5 


Stanley (Hutchins) 


July u 
July 16 

July '3 

July 17 

KS 

July 15 


E.-1,. 
Mid. 
Early 

m/. 

Mid. 

Mid, 
Mid. 


Vesuvius (Morse) 

Violet Queeu IHutcbins) 

Waverly (Morsel 

Waverly (Hulchins) .... 
Double White ( Burpee) . . 
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LottieEc1dord(HutdiitiG} July i6 Late I Oct. 
Madame Comot (Hutch-i I 

Jns) July IJ 

Madame C3rnot(Burpee} Jul)- i3 

Meleor(Mor9e) July's 

Misa Hunt (Morse) July 14 

Monarch 1 Morse) July 17 

Mrs. EcUford (Morse).., July 15 
Mrs. Bckford (Hutchins)' July 14 
Mrs. Gladstone (MorseJ. July 17 
Mrs. Jos. Cbatnberlainl 

(Hutchins) 'July 16 

Mis. Sanlcey (Morae)....| July - 



Mid. 
Mid. 
Late 
E.-L. 

Early 
Mid. 



) J uly 
July 16 

July 16 
July 16 
July 15 
July 16 

July la 
July 14 



Nellie Jaynes (Hutchins) 

New Sunset(S.S.&P.Co. ) 

Novelty (Hutchins) 

Oddity (Morae) 

Orange Prince (Morae). . 

Ovid (Morse) 

Painted Lady ( Morse) . . . 

Peach Blossotn( Hutchins' 

Primrose ( Morse) 

Primrose (Hutchins) . . . 

Princess Beatrice ( Morse) 

Princess Louise (Morse). 

Princess May (Hutchins] July 

Princess Victoria (MorseV July 

Princess Victoria (Hutch- 

I ins) July 15 

Princes8ofWales( Morse)' July 14 
iPurple Brown Stripedi 

I (Morse) July 14 

iPurple Prince (Morse). , . I July 17 
'The Queen (Hutchins)..! July 16 
^Improved Queen (Morse), July 33 
Queen ofEngland;Morseii July 17 
[Queen of the Isles(Morae|j July 15 

iRamona (Morse) 1 July 16 

JRed and White Striped 

I (Breck) ' July 16 

Rtsine Siin (Morse) July 10 

RoyafRobe (Hutchins) . 1 July 31 
.Scarlet Invincible(Hut:h-! 

ins) July 16 

jSenator (Moise) , July 31 

.Senator, Double (Burpei.) Aug 30 
.Splendid Lilac (Morse).. j July 11 

Splendor (Morse) July 10 

, Splendor (Hutchins) | July 11 

Splendor, Double! Burpee) Julv 30 
'Stanley (Morse) July 14 



Oct 5 
Oct. 5 
SepL33 ' 
Oct 10, 
Oct. 10, 
Oct. 10 j 
Oct 5 
Oct. 5 



Late 
Lale 
Early 

Mid. 
Early 
Late 
Mid. 

Mid. 
Mid. 
Mid. 
Early 
Mid. 
Mid. 
Early 



Sept 38 
Sept. 13 , 
OcL 5 I 
Sept.38 I 
Oct 5 i 
Sept.]« 
Oct. 10 
Oct 10 
Sept 32 , 
Sept. 33 
Oct. 10 
Sept. 23 , 






Late 
Mid. 
Mid. 



Mid. 

Hariy 
Late 

Mid, 
Late 
I-ate 
Earlv 
EarlV 
Early 
Late 
E.-L. 



Septisl 
Sept 38 ; 

Oct 10 I 



Oct, 10 
Oct, 10 , 
Oct. 10 
Sept 32 I 
Oct 5 
Oct. 5 
Oct 10 I 
Oct 10 , 



6 


9 






7 


8 


t 


t 


9 


a 


8 


8 


S 


4 


4 


9 


7 


t) 


y 




6 






H 


H 


K 


S 


S 






s 






7 






6 


7 


fi 




6 


8 


6 


7 


fi 


6 


« 




■i 






8 






6 




1 




5 


6 



] 


1 


1 


9 


9 


7 


8 


fi 




8 


















ft 






4 






S 








8 




6 


, 
















5 


6 


V 
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; Stanley (Hutchins) 

Venns (Morse) 

Vesuvius ( Morse) . 
Violet Queen (Hutchins) 

Waverly (Morse) 

Waverly (Hutchins) . . , 
Double White(Burpee). 



! 


1 


1 

Oct. 10 




E.-L. 


uly 1 6 




Oct. 10 


«ly 13 


Early 


Sept. 1 a 


uly 17 




Sept. 28 




Mill. 






Mid. 


Oct. 10 


">y .5 


Mid. 


Oct. 10 
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HONOKAfiLB COHMISSIOHBR OP AG&ICUI.TURB, AlXAtTV. 

Sir: — When I came to New York, now several yeais ago, I 
Tvas iDterested in the dahlias which are to be seen in so many of 
the farm-yards. To me, coming from a newer country, the dahlia 
was mostly a thing of the books. At least, I had no personal 
interest in it, for wherever I had seen the plant growing, it had 
been planted in a merely inddental way as a part of some confused 
and impersonal garden- But in the country districts of New 
York it dings to the old yards like a memory ; and I knew that 
here the plant is a survival of the dahlia passion which overspread 
the country a generation and more ago. If the people loved this 
old flower so much as to cherish it in all these years of its unpop- 
ularity and neglect, I thought that we ought to improve it and 
re&oe it and let them grow it to their heart's content. So I have 
looked forward to the time when I might give a summer to it, but 
the sommers are now too full to allow of such recreation. But an 
opportunity finally offered. The new strains of dahlias began to 
be advertized. Persons interested in the cultivation of it offered to 
cooperate in furnishing tubers, and I found the man who could 
catch the spirit of the experiment. I submit the result as a bul- 
letin under Chapter 437 of the laws of 1896. 

Although Mr. Miller may not agree, I do not consider the 
dahlia to be the chief merit of this bulletin. The best thing in it 
is the personal point of view. Flower-loving is sentiment and 
emotion, kindled with imagination. It depends vastly more upon 
the person than it does npou the flower. Some persons would 
like to love flowers but they do not know how ; and there are 
others who think that they love them because they know their 
names and how to grow them. But I suspect that no one ever 
really loves a flower when he is conscious of an effi>rt to love it. 
When a person once places himself in full sympathy with nature 
and learns the art of seeing everything at its best, he is in position 
to reap the joy of a garden ; and it really does not matter so very 
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mttch whether the plants are dahlias, sweet peas or boU-thistles. 

I am convinced that the farmers need edncation in flowers and 
other incidental things quite as much as they do in wheat or pota- 
toes, for it is the lack of cheer and color and interest about the 
home which is largely responsible for the dissatisfaction of the 
young people with the country. The moment that a farmer 
begins to take a living interest in some restful occupation for his 
Idsure hoars will his interest in farm life begin to grow. Now 
ftnd then, therefore, welike to drop a bulletin upon his table which 
will come as a solace and stimulant to his letsttre hours, awaken- 
ing memories and opening strange lines of thought. We cannot 
tell him directly how to get the most comfort from the gentler 
things of the farm, but we can take a familiar object for a narra. 
tive and a lesson ; and if the dahlia has such an established place 
at the farmstead, it will be a good text for our purpose. 

Aside from our desire to extend flower-loving and natnre-stndy 
«o the country, we are under obligations to the flower-trade, 
which is a most valued constituent and supporter of the experi- 
ment stations. I may say that members of the trade may obtain 
a sketch of the varieties we grew last year by writing us for it. 

A curious incident of our dahlia studies occurred in connection 
with the American Institute Pair in New York, at which we 
made an exhibit of over 200 varieties. A florists' paper said that 
' ' the only commendable feature of this stand was the great num- 
ber of kinds staged. " Another horticnltural journal said that it 
was "a very extensive collection of dahlias, but the blooms were 
not of exhibition quality." We had not supposed that such mis- 
conception of the office of an experiment station exists amongst 
the makets of public opinion. Surely it is no part of the business 
of a station to grow plants for mere exhibition. The growers 
themselves can do that, and they can usnally do it much better 
than the experiment station can. The station's mission is to 
simply lay the truth before the people. It can have no favorites 
in varieties. If it exhibits at all, it is botmd to show the poor 
and indifferent kinds along with the good ones. It is just as 
useful to point out defects as it is to point out merits. In 
studies of varieties, the experiment station is a realist. In 
our dahlia patch, all the varieties were given good soil and 
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good care, but nothing more ; and when we sbowed them 
at Philadelphia and New York we took the varieties as they nm, 
good and poor alike. If the varieties were not satisfactory, it is 
easy to see where the fonlt lies ; and there is therefore all the 
more need for an experiment to show the actual status of the 
business. We have found, as the result of considerable experi- 
mentation in various lines of fioriculture, that we do not often f;et 
the best stock which the dealers have. We often receive the tag- 
ends. If the dealers are willing that the varieties should be 
judged by such plants, we have no reason to object. It is of 
coarse, periectly natural and proper that the originator of new 
varieties, or the exhibition grower, ^ould retain his best strains 
for his own use, and for this reason the experiment station can 
never hope to equal the specialists in the quality of plants, even 
if such were its legitimate ambition. 

We made our dahlia exhibitions upon the express understand- 
ing that the fiowers were not entered for competition, and they 
were designed — as we supposed every one would know — as an 
illustrative and educational display of the kinds in the market, of 
the range in forms and colors and other features which the flowers 
possess, and of what the grower may expect of the plant ; and 
we desired to collect information for our own use. The ofGcers of 
the Institute evidently caught the spirit of the exhibition, for, un- 
known tons, they awarded the Sxperiment Station a bronze medal 
and a diploma for " a display of 212 varieties of typical dahlias." 

All these remarks are made, not as a defense, but simply to 
lllnstrate by a concrete example what an experiment station is 
for. Its purpose is to make records. It would clearly exceed its 
province if it were to grow plants primarily for "exhibition 
quality," and the florists would no doubt be amongst the first to 
object to such competition. 

L. H. Bailby. 
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A TALK ABOUT DAHLIAS. 



To very many people it will be news and scarcely credible news 
that dahlias have any freedom and grace of form, or any delicacy 
and modesty of color. The prejudice against them may never 
again be as strong as it is now. They are associated with a period 
<^ formalism which fomid its expression in highly artificial camel- 
lias, and in carnations from which the frit^^, — their natural 
beauty — ^had been painfully removed by a long process of plant- 
breeding. The era of boop-stirts was the time of the dahlia 
fiuore ; and what a tyrant the dahlia was! It is still remembered 
as a flower the size of a croquet ball, almost as hard in outline, 
and with colors sometimes equally coarse and gaudy. How are 
the mighty &llen I The reaction against formal flowers carried 
the popular enthudasm towards the loose, iree, and fantastic 
Japanese chrysanthemums. Perhaps the deserted idol felt that the 
populace had gone off to strange gods. But I like to think that 
the poor dahlias breathed a sigh of relief when their convent days 
were over. They revelled in their neglect- It was bad enough 
to have their natural inclinations snubbed and suppressed. But 
it was very hard, after a period of success, to be accused of in- 
herent primness and stiffiiess when those qualities were merely 
the result of their rigid system of education. The &ult was not 
with the dahlias, but with the single standard of beauty that was 
in the minds of men. As a matter of fact the dahlia is probably 
able to express itself in as many wonderful and indescribable forms 
as the chrysanthemum is. But the dahlia has not had the chance. 
Chrysanthemums have been in cultivation, it is said, for over two 
thotisand years- The double forms of the dahlia are less than a 
century old, and the so-called ' ' cactus dahlias ' ' which are going 
to save the whole race by their freedom and ittformality prac- 
tically date from 1879, when the first cactus dahlia was exhibited 
and pictured in England. We already have many forms (Figs. 
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24. 32) which ar« surprisiogly Hlce some of the chtysanthemums, 
but the evolution of the dahlia is only jost begun. 

A brief history of the dahlia. — The first dahlias seen in Europe 
grew in the Botanical Gardens at Madrid in 1789. The seeds were 
sent from Mexico. The flowers were very much like that of Fig, 



35. —Miss May Lomas, A laree- flowered variety. 
27, i. e. they had eight rays disposed in a single circle around the 
yellow disc. In 1814, the first double forms were produced 
at Louvain, Holland, after three years' work. All members 
of the composite family that have been through the process of 
doubling and have enough flexibility to entitle them to extended 
cultivation exhibit at least three strongly marked tendencies. 
One tendency is to reproduce the single forms C^iR- '7)- This 
habit can be easily fixed and flowers of this type are called single 
varieties. Another tendency is toward the production of very 
large globular flowers that are completely double, as in Fig. 25. 
These large-flowering varieties are the hardest to produce and the 
hardest to maintain. They are always prized most highly because 
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the element of human skill is very lai^. A third tendency is 
toward what are called pompons. These are dwarf plants with 
spherical and double flowers like the last but much smaller and 
much more abundant. The »ngle varieties are the most natural ; 
the large-flowering and pompon varieties are in a larger measure 
the products of art. The dahlia was held pretty rigorously to 
these old and familiar lines of development, and unfortunately 
these somewhat conventional and artificial forms are still pop- 
ularly supposed to be essential to the nature of the dahlia. The 
first double forms came to Snglatid in the winter of 1814, and in 
1826 there were already sixty varieties cultivated by the Royal 
Horticultural Society, In 1841 one English dealer had over 
twelve hundred varieties. 

This is a wonderful variation for a plant that had been in culti- 
vation practically only twenty-seven years. Many other species 
have been in cultivation for more than a quarter of a centtuy be- 
fore showing any signs of "breaking the type " i. «. making a 
{»x>nouiiced variation from their wild form. It also gtvessome hint 
of the extraordinary range of color, for the dahlia was permitted 
to display its color charms in but three forms, the single, the 
pompon or small sphere, and the big sphere of the large-flower- 
ing varieties. 

In the forties and fifties variegated flowers were in great de- 
mand: Dahlias were striped, banded, speckled, penciled, dotted, 
blotched, and marked in all sorts of curious ways. There was as 
much ingenuity in the invention of these unstable compounds as 
is now displayed in designs for wall paper and oil cloths. These 
things were catalogued under the ' ' Fancy ' ' class, for the Bnglish 
divide the large-flowering varieties into "Show " and " Fancy." 
The "Show " section contains the "sd&," that is those varieties 
each of which has but a single color. The varieties of popular 
flowers that have unity of color-eSect are usually longest lived ; 
those having mixed color-effects are usually more unstable and 
are dropped out of cultivation when the popular enthusiasm goes 
elsewhere. 

In the evolution of the dahlia too mnch attention has been paid 
to color and not enough to form. Those twelve hundred varieties 
of 1841 were too much like twelve hundred variously painted balls 
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of two sizes. How mncli better would it be to have thirty pure, 
diatiuct, single colors in forty different forms of expression I 

There was not a single new or original idea in the evolution of 
the dahlia until 1S73 at the very earliest, and whatever ireedom 
or grace the dahlias now have is traceable to a single plant that 



a6.—Grat$d Duke Alexis. A large dahUa of peculiar form. 

bloomed for the first time that year. Instead of short, stiff, arti- 
ficially formed rays, this ilower had long, loose, fiat rays with 
pointed or twisted ends and the peculiar red that is associated 
with cacti. This variety was namedytwirir^jV, in honor of Juarez, 
President of Mexico, and first offered for sale in 1874 by a Dutch 
merchant. This was the parent of the so-called cactus dahlias, 
a name which seems far-fetched now-a-days. It was the color 
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and not the form that gave the point to the comparison in the 
first place, and we now have a very great variety of colors in that 
fiirm — colors that do not necessarily remind one of cacti. The 
white variety Mrs. A. Pearl (Fig. 24), has a fonn very similar to 
that of the brilliant red cactus dahlia pictured in 1S79. The 
The cactus type has been kept quite pure, and of late years it has 
also been modified into someof thelooseand Bowing forms of the 
Japanese chrysanthemums. The cactus dahlias have also been 
crossed with specimens of the old ball type, and there have resulted 
such new forms as that of Wm. Agnew (Fig. 30), which may be 
taken as one type of a class that is sometimes called the semi-cactus. 
Whether the variety Mhs May Lomas (Fig. 25), has any of the 
cactns blood in it (I had almost written ichor, for I believe it is 
an elementof immortal youth), I cannot say. The raysare still 
short, and show the creases of the old strait-jacket, but on the 
whole, the outlines are considerably relaxed and softened. It 
would be puzzling to explain off-hand how such a form as that of 
Grand Duke Alexis (Fig. 26) may have arisen. This may look 
somewhat curious and mathematical in print, but in the living- 
flower it has a peculiar charm and grace. I should like to see a 
whole set of dahlias of this form through the whole range of 
colors. In this case, there is no chrysanthemum that I know of 
quite like it. We have not attained as yet such freedom of form 
as is expressed in the tangled mass of golden threads known as 
the chrysanthemum Mrs. W. H. Rand, nor the serpentine grace 
In the long slender, writhing petals oi Medusa. 

The rays only have been developed in the case of the dahlia 
and the disc-flowers entirely neglected. The bewildering variety 
of forms in the chrysanthemums have their origin in two elements, 
the ray and the disc-flower. The chrysanthemum Norlhem 
Lights is composed entirely of very long slender tubes which are 
arranged in a loose, whorled fashion (see Bulletin 112, Fig. 94). 
It will be many years doubtless before the short, yellow disc- 
flowers of the single dahlia can be drawn out to so great a length. 
But it can be done, and there is no reason in the nature of things 
why we should not have a race of dahlias analogous to the ane- 
mone-flowered chrysanthemums, one of which, Mrs. F, Gordon 
Dexler, is figured on the title page of Bulletin 91, These effects. 
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can certainly be produced, and it is probably only a question of 
time when we shall have all the shapes of the chrysanthemums. 

Why and how dahlias should be changed. — Perhaps some one 
may ask, "Why do you wish to change the nature of the dahlia? 
If you are satisfied with the rose as such, and the lily, and would 
not try to make either like the other, why do you want to make 
dahlias look like chyrsanthemums ?" 

The big round dahlia of the old school is not nature, — it is art. 
Or. at best it is only one type of beauty. Dahlias are not essen- 
tially big and round. It is their nature to vary into many forms. 
Of the forms that nature gives us, we select the ones we like and 
destroy the rest. There are at least two good .reasons why the 
chrysanthemum-like forms would be desirable in dahlias ; first, 
because the foliage is difierent, and fiowers are entitled to difierent 
settings of foliage, just as precious stones may have their beauty 
set off in various ways. The foliage of the new cactus types is 
often distinctly graceful and beautiful. This, too, is good news 
for those who could not tell a field of dahlias &om a field of 
potatoes at a moderate distance. Secondly, the growing of 
chrysanthemums in this climate is a highly specialized industry 
requiring greenhouses, capital and skill. Dahlias can be grown 
outdoors by everybody. Anyone can have them in his garden, 
and have lots of fiowers, and at much less cost. It is a mistake 
to suppose that the best dahlias can be raised without skill and 
trouble- But while chrysanthemums will not tolerate ignorance 
or neglect, dahlias give an astonishing return for a minimum of 
work. Moreover the seasons are quite different. The first frost 
will always kill the dahlias out-of-doors while the chrysanthe- 
mums are preparing their November glories within. 

These chrysanthemum -like forms are some of the best and most 
numerous that we have, and we cannot have too much of informal 
grace and beauty. We ought to have these types all the year 
round- The China-asters have many of these forms, as well as 
others not preserved among chrysanthemums and not yet 
achieved by dahlias, in a different set of colors, and at an inter- 
mediate season. They too have their place. These three genera. 
Chrysanthemum, Dahlia, Callistephus are not competitors, but 
friends that supplement one another, and of all the composites in 
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cultivation, they are by far the most promising and the most pro- 
ductive of new forms- They all have the same kind of materials 
to work with — ray and disc-flowers — and they are by nature fitted 
to express the same kinds of beauty. The rose and the lily have 
two other very different kinds of natural endowments and two 
very different types of beanty, not saperior or antagonistic, but 
different. 

The title-page of this bulletin illustrates a kind of beauty that 
Is not usually associated with the dahlia. The gentleman who 
ordered this variety fix)m Holland thought himself badly cheated 
because the flowers were small and only semi-double. It is true 
that semi-double forms often lack character, bnt sometimes they 
have ptettiness and individuality, though they never get any 
prizes at the exhibitions. 

Thepeculiar merits of the dahlia. — Meanwhile, what are some 
of the present advantages the dahlias possess? As to foliage, 
they have at least five times as much variety as the chrysanthe- 
mums do. They have the old familiar potato-like foliage, which 
Is naturally rather broad and coarse. Much of this rankness, 
however, is due to methods of cultivation. Secondly, there is the 
new cactus type which is graceful and delicate enough to attract 
attention of itself. Between these two extremes there are many 
intermediate forms which the eye rec<^nizes, but whose lines of 
beauty can scarcely be suggested by descriptions. Speaking only 
of very distinct forms, we have a very finely cut type of foliage 
of which Fern-Leaved Beauty is perhaps the best at present. 
Then there is still another type of foliage whose form is not so 
noticeable as its rich, dark ted color. Ami Barillei has these dark 
reddish leaves with a single flower of cardinal. We had only 
one other variety of this type last year. Its single yellow flowers 
did not seem to go so well with this reddish foliage and perhaps 
some other colors may prove to be quite inharmonious with it. 
Here is a hint for one line of evolution for the dahlia. This red- 
dish color is very uniform, and I am entirely convinced that it 
has a natural look and is not merely a curiosity- To me it looks 
much more at home in the garden than the purple beeches do on 
the streets. Finally, there is a tendency towards variegation in 
the dahlia leaf which seems to me fully as legitimate as the 
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whitened leaf-edges of many ornameDtal shrubs. It has appeared 
more than once in the history of the dahlia, and seems to be 
unstable and difficult to preserve. It is worth trying to keep, for 
at the least, it is attractive, and very agreeable for a change. The 
foliage of dahlias is undeniably monotonous, and a garden needs 
these lively touches now and then, not only to set oS'the genuine 
beauty of the more delicate forms, but also to lighten the general 
effect of the whole mass. 

Coming now to the flowers, the old ball type is a capital form 
in itself, just the thing to display strong angle colors, dazzling 
scarlet, vivid reds, big soft snowballs of white — a cool and pleasant 
handful — masterful yellows, rich golden yellow and truly regal 
purples. The form itself I have no quarrel with except that the 
rays are often too short and stiff and artificially folded. But I do 
protest against having only one ideal of beauty, just as we are ad- 
vised to beware of the man of one book. A bed of old fashioned 
dahlias insolently interrupdngtbequietrestAilness of a green-sward 
with its lond, clashing colors, ought to be an audible protest against 
the man with one idea of beauty. Mere size alone in flowers is 
always vulgar. It is no wonder that the big dahlias are never 
seen in the windows of the New York florists. At the comer 
flower stands these huge things begin the day as big and hard as 
mallets. By night they have subsided into a soggy moumfiilness. 
Women could no more wear them than a purple cabbage. 

The show varieties indeed are chiefly designed for the exhi- 
bition-ball where great size is particularly admired ; this is 
especially true of Europe, where dahlia-shows are still in high 
favor. It is impossible not to like some of these, but the garden 
is the place where they can be enjoyed most. They are a glori- 
ous sight in the sunlight, but they are inclined to look artificial 
indoors, and their colors are often changed or extinguished when 
brought into the house. 

The pompons, however, are suitable for cut flowers, and their 
artificiality is attractive, quaint, or comical. They are like richly 
dressed children ; their faces are very clean, and bright, and their 
tailor-made clothes are prim and neat or quaint and odd. Their 
formality is often pretty and amudng, as of those that imitate their 
elders. LitlU Arthur, Little Bessie, Little Bobby. Little Charlie, 
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LittU Rifleman, Little Valentine and Little Wag are names of 
some pompons and there are many testimonies to tbetr child-lilce 
grace and beauty. These pompons have been brought to a high 
degree of perfection. Their evolution is practically complete. 
They have a beauty and a place of their own, and no one would wish 
them any different. As a 
class, they offer the cheap- 
est method I know of for 
producing great quantities 
of flowers two inches In 
diameter. A variety that 
does not have from ten to 
sixty flowers at a time from 
the 4th of July until the 
September or October frost 
is not worth keeping. 
They are the very thing for 
small yards and for certain 
dty conditions, especially 
where people are likely to 
steal flowers. Anyone 
who enjoys giving away 
flowers should have some 
pompons. They grow up 
quickly and hide bare,ugly 
places and are the ideal for 
those people who delight 
in having things trim, neat 
and tidy. The peculiar 

merits of the pompon dah- r].-~A single dahlia 

lias, then, are their profusion, their wide range of color, and 
their cheapness. 

The single dahlias (Fig. 27) will probably be enjoyed as long 
as the star-like beauty of the daisies and marguerites is appreci- 
ated. They, too, are quite perfect in their way, and they are 
largely for quantity. Of late years the plants have been made 
dwarf and compact. There is now a whole race called "Tom 
Thumb Single Dahlias." I hate to talk about "improving" 
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flowers. It has a. bad sound. To many people it is well-nigh 
sacrilegious to talk of "improving nature." Strictly speaking, 
we cannot create ; we can only select from the forms that nature 
gives us, and keep what we like. Whoever declares that wild 
flowers are intrinsically more beautiful than cultivated ones, and 
insists on having dahlias jnst as they are in nature, must move 



to Mexico, and will then find that the forms are not stereotyped. 
Nature can print ' ' dahlia " in as many kinds of type as our best 
publishing houses can. Dahlias grow wild in Mexico in sandy 
places, at five or seven thousand feet above the sea level, know 
nothing of frost, and are used to a long dry season. They do vary 
wonderfully in Mexico and they are bound to vary even more so 
in New York. The dwarfing of dahlias is a perfectly legitimate 
bing. Nature does it, and we have a perfect right to prefer some 
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ofherformstoothers. I hate to see d&hlias tied to stakes. The 
compact bushy plasts that never grow more than two feet high* 
have their flowers massed and make a single picture. The tidl, 
ungainly, sprawling varieties have too much foliage in proportion 
to the number of flowers. There is no unity of eSscA. The 
flowers are scattered, and the attention is distracted. And the 
stakes are unsightly and troublesome- These dwarf dahlias, 
therefore, are just the thing for flower-beds and borders and 
wherever masses of color are wanted in small compass. The 
taller single varieties have been extravagantly overvalued in their 
day. They have even excelled the show varieties in popular 
&vor for a time. Vilmorin still catalogues one hundred and 
deven single varieties. 

The peculiar merits of the cactus dahlias have been mentioned. ^ 
Figures 26 and 30 are only two of many forms quite peculiar to the 
dahlia. The dahlia is not without its curiosities, such as sport- 
ing varieties, like Beauty Inamsiant which bears pure wbiteor pure 
jrellow flowers, or pinkish ones, or red ones ' ' freaked ' ' with any 
of these colors, and ytridififfra the so-called " green dahlia " (Fig. 
28), which is a monstrosity similar to the green rose. The range 
of color is even greater than that of the Japanese chrysanthemums, 
bang particularly rich in dark reds and strong, clear idiades of 
purple. The dahlia j4. D. Livoni exactly matches the pink of 
Mr. Mathews's color chart and I am very sore that the chrysan- 
themums do not have it at all. Whether Uiey can ever reach it 
through the color that Mr. Mathews calls critnsoa-pink is doubt- 
ful. Dahlias are also very rich in iridescent effects. Ruby Qveen, 
Oban, and Mrs. W. H. Maule being good examples. The tex- 
ture of flowers is a point wasted on people who do not love a 
garden. Dahlias are sometimes waxy, sometimes loose and 
flufiy, and a loving gardener loves to feel and handle them. 

The place for dahlias is the garden, — They never can have a 
place in landscape gardening because the first frost kills them. I 
often think their strength is dissipated when they are strung 
along a walk or other border. Personally, I believe in flower 
beds, but not in the middle of a beautiful green lawn. The grass 
has a quiet story to tell, and if dahlias intrude they should be put 
out for disturbing the peace. I wish I could have a whole bulle- 
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tin in which to tell the fun of gardening. It cannot be enjoyed 
by proxy. I enjoy especially those gardens that have one theme, 
one central feature, no matter what are the modifications. A 
collection of roses, of sweet peas, of China asters, or of anything, 
has a certain unity, which, however, need not exclude minor 
features and miscellaneous favorites. Dahlias are the hobby of 
the Rev. C. W. Bolton, of Pel- 
ham, near New York City. 
His house is a picture by 
itself and one would never 
suspect what treasures are in 
his backyard. Mr. Bolton is 
an early ri.%r, and takes rest 
and solid comfort in his gar- 
den. He has the pompons 
nearest to his bouse, for they 
are the boys and girls and he 
catches them playing games. 
There are cool grass walks be- 
tween the double rows of big 
dahlias. Mr. Bolton is rich in 
dahlia'^ and he has been their 
friend in need. Many a beau- 
tiful dahlia has he saved from 
oblivion. He loves color, and 
this is a beautiful and easy 
way to get it. It is a cheap way of piinting. No one can 
expect to raise such beautiful, large-flowering dahlias, unless he 
takes trouble, and no one is entitled to success who does not like 
to nurse plants and watch the flowers daily. Mr. Bolton's gar- 
den has been a good and cheap doctor. The pompous snuggle 
up against the gray walls of the church and make a warm and 
cheery picture. 

Dahlias should be in a place by themselves. Possibly a dahlia 
can be used now and then " as an exclamation point," a flash 
of color to lighten np other foliage near a house or wherever a 
cheerful look is desired. The herbaceous border is no place for 
dahlias. Indeed the big ball type of flowers is rarely furnished 



tq.—Jfev. C. W. Bo'lon, who connects 
the old-time dahlia Jttrore with the 
returning passioa. 
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by the composites amongst perennial herbs. Blae-bells and colnm- 
bines are typical inhabitants of the herbaceous border and their 
beanty is of a different sort from the big solid ball-like dahlias. 

Dahlias as cut flowers. — While sweet peas can be picked indis- 
criminately and put in a single vase, dahlias have such a wide 
range of color that the flowers must be carefully sorted. This 
adds to the fun of arranging, and gives time to took at each one 
separately. A vase full of a single variety gives a strong and 
pure effect. It is a great mistake to jumble all sorts and colors of 
flowers into the same jar. The European and American ideas on 
this subject are entirely opposed. The German idea of a bouquet 
is too often a cluttered lot of miscellaneous flowers all huddled 
together without regard to conflicting colors and different types of 
beauty. Dahlias go well with nothing else. They keep foirly 
well for about three days, and take up great quantities of water 
through their succulent stems. Dahlia-shows can never be as 
popttlar in America as they are in Europe, until there is a greater 
variety in their forms. While the garden is the true exhibition 
place for dahlias, where one may revel and riot in their color, the 
dahlia-show is not to be discouraged. The large-flowering dahlias 
aiejost as worthy of separate notice as so many paintings. They 
are, In a sense, works of art and deserve to be studied individually. 
It is, therefore, a mistake to crowd them together in a bad light. 
Gas light particularly, deadens and falsifies the colors of flowers. 

A/ew words on color, — I made the experiment of describing all 
the varieties this year by the aid of color charts. Eohn's color 
chart was given a fa\j trial but proved unsatisfactory. The color 
chart of F. Schuyler Mathews was very handy and helpful .although 
Mr. Mathews employs names whidi may be used by artists but 
will never be used by the flower trade. There were two fine sin- 
gle varieties which were among the very first to bloom and bad 
flowers every day until the end of the season. One of these 
matched the scarlet of Mr. Mathews's chart perfectly, and the 
other was as near cardinal as petal and pigment can ever be. 
These two varieties then became the standard for all near shades 
of red. The same variety is often described in one catalogue as 
scarlet and in another as crimson ; yet Mr. Mathews says there 
arefiity easily recognizable shades between them. Thestaudards 
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for color must be within the dahlia itself, but the standards must 
Gist be chosen by some outside aid. If the American Dahlia 
Society would register all dahlias, and give each one an official 
description, using a cheap and sensible color-chart as a guide, 
people could have some idea of what they are buying. Penelope 
is described by Dreer as white, tipped with purple ; by Piersouait 
white, delicately tinted magenta ; by Rawson as pure white with 
violet tips, and by Peacock as pure white, delicately flaked with 
lavender. This illustrates the difficulty of determining a second- 
ary color of which a small amount is present. By crowding 
together the petals with the hand the secondary color comes out 
more strongly. Miss May Lomas and La France (Maule's) belong 
to this same class. Their beauty lies in these delicate secondary 
tints which are all of purple origin and can never be fixed. Dilute 
purple sufficiently and yon get what Mr. Mathews calls crimson- 
pink. This crimson-pink has two bad fiiults : it is inclined to be 
laid on unevenly in patches and veins instead of being evenly 
sufihsed, and it is so variable tn quantity and quality as to make 
it a lottery what sort of a flower one ts to get. There is only one 
pink dahlia I know of (for A. D. Livoni and Ethel ViA seem to 
be identical) that shows no trace of a purple or crimson origin. 
I shall not have a particle of faith in the stability of any other 
dahlia advertised as pink until I see it. Mrs. Gladstone is a very 
much praised variety and at Ithaca in 1896 it had a very beauti- 
ful and uniformly suffused light pink. I expected to recommend 
it as among the very best, and should surely have done so if I 
had not seen flowers from two other localities which betrayed the 
origin of this pink- They showed two different degrees of a 
hateful purple and I should never have supposed them to be the 
same thing. Whenever the words "lavender" "rosy-pink" or 
"violet' ' appear in descriptions of dahlias one may feel almost cer- 
tain that they refer to this treacherous crimson-pink. Sometimes 
these tints are pretty well fixed, e.g. the lavender in Arabella. 

The variety commonly known as Mme. Moreau would pass for 
for a piak until brought side by side with A. D. Livoni, when 
the pnrpUsh cast of the former is evident. In "selfs" i.e. flowers 
having but a single color, these shades are practically fixed and 
uniform, but variegated dahlias containing degrees of purple, 
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crimson, rose, magenta, violet, lavender and pink can never be 
relied apon from descriptions. Tbey may be any one of these 
shades for they depend upon factors in cultivatioo which are little 
nnderstood and perhaps uncontrollable. Pure and delicate shades 
of pink can never be reached by such means. Plant-food may 
deepen them all the way to purple in a single season and they are 
almost sure to revert to purple ancestors sooner or later- 

Variegated flowers as a class. — Mixed color -effects can rarely 
compett for strength and brilliancy with singly colored flowers, 
and they are very unstable. ' 'Selfs' ' have a unity of effect ; their 
color is single, strong, undivided. Variegated Sowers are dis- 
tracting, and artificial, and remind one of the constant straining 
after effiect. W. C. Densel is one of the very few dahlias in which 
two colors are combined to give a soft and delicate single effect- 
If there is such a thing as a modest dahlia, this is surely one. It 
is distressing not to be able to recommend such a variety on a 
year's trial. Next year these same tints may deepen into a pnr- 
pie and a yellow that will conBict with each other. We have 
alt<^ther too many variegated dahlias and not enough variety in 
form- They are essentially the most unstable, and the first to 
suffer from a popular reaction. These fanciful creations can 
never be permanently popular. The number of people who 
delight in formal flowers is certainly much greater proportionately 
in Europe than in America, and this leads me to make a plea for 
an American evolution of the dahlia- The forcing-house carna- 
tion is an American product. Carnations are grown mostly out- 
doors in Europe in beds and borders. They have short stems and 
a sudden rush of bloom in summer, and then all is over until 
another year. They are painted and penciled and marked in all 
sorts of ways foreign to our taste. Picotees can never have the 
permanent prosperity in America that they do in England ; 
Americans want long-stemmed carnations the year round. We 
should never have had midwinter carnations at twenty-five 
cents a dozen if we had stuck to the old European lines of evo- 
lution. 

'the need of live colors. — It often happens that dahlias which are 
full of glowing color in the sunligh. are very tame and subdued 
in the shade. Mr. Peacock the dahlia specialist of Atco, N. J., 
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has done some intelligent crossiag to prodace live colors. The 
story of the variety Wm. Agnew (Fig. 30) is an interesting one. 
Mr- Peacock noticed that most of the reds he knew had 00 life out 
of the sualigbt. He began with a large ball-shaped dahlia named 
Crimson Giant the great size of whose flowers be coveted. The 



3a — Wm. Agnew. A fiue scarlet orange semi-cactus variety, 
pollen of this variety was used on Professor Baldwin, which is said 
to have been a sport from the original cactus dahlia. It had a scar- 
let orange flower, and Mr. Peacock had noticed that a touch of 
orange lightens up flowers wonderfully in the shade. This was 
a violent cross as the parents were as far apart in form as are fig- 
ures 24 and 15. In the seedling the flower had the cactus-like 
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iMm of the female parent and the color of the male parent was 
modified to a deep scarlet. However, the flower faded badly. 
Vhis seedling was now crossed with Cochintal, a ball-shaped 
flower of rich unfading dark red. CoehineaCs only defect was an 
open center of yellow, and the flowers were only medium-sized. 
The rich dark xz'^oi Cochineal dSA not prevail in the cross, but the 
lading habit was eliminated in the product which is called Wm. 
Agnew (Fig. 30). The flowers are uniformly very large, of semi- 
cactus type, and of a fine intense scarlet orange color. The trace 
of orange thus subtly infused into the flower makes it a lively 
cok>r in sun or shade. This variety was no earlier than the cactns 
sorts at Ithaca last year, but Mr, Peacock says it is a month 
earlier than the rest. This unexpected trait he cannot account 
for, but it is one of the greatest importance as the cactus sorts are 
often a month behind the old school dahlias in their blooming 
time. 

Suggestions for plant-breeders. — i. The lengtheiiing of the 
season of the dahlia is one of the most striking examples of its 
plasticity in cultivation- When dahlias were first introduced 
they bloomed for barely a week or two before frost- , Now, they 
ought to be is bloom by the fourth of July and some of them at 
least can be made to blossom continously from June 15th. The 
cactus varieties were on the average a month later than the rest 
at Ithaca, in 1S96, and their season needs lengthening. 

2. The ugly stakes must go. Already we have a race of 
single and pompon varieties that need no stakes to support them. 
Four feet is high enough for any dahlia plant. The cactus vane- - 
ties particularly are inclined to be too tall and straggling. 

3. While dwarfing in general is desirable, there is one kind of 
it that seems to me mistaken- Triompke de Sol/erino is typical of 
a class used for bedding- It has huge flowers, coarse and flat- 
tish, and out of all proportion to the amount of foliage. I enjoy 
looking at cabbages, — in a cabbage plantation. I see no beauty in 
abnormally large flowers on abnormally dwarf plants. Here 
again nature gives the hint. The tendency to pompons means 
that a large nnmber of small flowers is more in harmony with a 
compactplantthan a few very large ones. I believe that extreme 
dwarfing of show varieties ii^ mistaken craft and false art- The 
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yariety named after Rev. C- W. Bolton is typical of a race of 

plaats to be used for bedding which ought to be developed in 

America, Triotnpke de Solferino has a thick stem which cuts 

like timber. One has to cut down nearly the whole plant and 

trim ofT the coarse, clnmsy foliage in order to get two or three 

flowers, which are, after all, only vegetable curiosities and will 

not go into a vase. Rev. C. 

W. Bolton has a mnltitude 

of medium-sized flowers on 

long, slender stems just 

right for cutting. Three 

big flowers on a little plant 

distract the attention as 

would individual squashes, 

or pumpkins. Pompons 

have a unity of effect In 

their mnltitude of detail ; 

and midget and lilliputian 

are prettier words than 

humpbacked dwarf. 

4. The cactus varieties 
often have a trick of hiding 
their flowers under the 
leaves. This is no great 
calamity in the case of old 
fashioned bedders like Tri- 
otnpke de Solferino. Here 
Rev. C. W. Bolton (Fig. 31) 
is again the type and the 
31. — Rev. C. W. Bolton. Flower natarally ideal, its many slender 
four incfaea in diameter. . ■ • ^1 « _^ 

stems raising the flowers 

above the foliage. 

5. The whorled effect in Priscilla, Blumen/alter and others, 
must be pretty and novel to those who know only the old-time 
dahliaS' Their so-called qaiUed rays are arranged in a circular 
or rotary fashion which gives a certain neatness and mock-mili- 
tary precision that is often pretty and attractive, particularly in 
young flowers, as in children playing soldiers. 
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6. In tbe march toward chrysanthemum-foinis, the long, flat 
and slender rays will be of most help to get the free, loose, and 
&viSy types. Fimbriated forms, like Guiding Star, are desirable 
in themselves and may also aid in introducing irregularity. The 
rays of the old show dahlias are too short and stiff. Ragged, 
untidy and intermediate forms have possibilities. 

7. We seed more prizes for new forms and less effort to in- 
crease the range of color. Let the China-asters have the shades 
of blue. That is their mission. In Gardeners' Chronicle, 1879, 
John Keynes is quoted as saying: "The first good Dahlia I 
ever raised was Ovid, the seedling root of which I sold to Monnt-' 
joy for ^50- I think we have never seen a nearer approach to a 
blue Dahlia." I have seen colored plates of varieties supposed 
to be on the way to blue. They were mostly shades of purple. 
I do not believe that an azure blue can ever be attained through 
either purple or lavender. Beware of crimson-pink. 

8. We have as yet no forms like the tubular or Japanese 
anemone-flowered chrysaathemums nor many of the forms of 
China-asters illustrated in Bnlletin 90. Apparently no attempt 
has been made to lengthen out the disc-florets into long, slender 
tabes. 

9. Princess Harry and Others may have the possibilities of a 
race similarly to the hairy chrysanthemums. The tendency 
towards hairiness appeared in England and was patiently sup- 
pressed before 1S8S when the chrysanthemum craze was started 
in America by the purchase of the hairy variety Mrs. Alpkeus 
Hardy for $1500. 

10. In addition to the five types of foliage already described 
Cp. 109), there is sometimes a peculiar glossiness on the leaves 
which may perhaps be turned to account. 

11. Dahlias are sometimes slightly fi^grant, and at least one 
skillful plant-breeder is now at work along this line. Perhaps a 
few curiosities of this sort may be obtained, but the lack of fr» 
grance is probably a natural limitation. Dahlias have glorifc.. 
enough without fragrance. 

12. The buds often open with difficulty and make lop-sided 
flowers. Chrysaathemuins sometimes have this difficulty and 
the same misfortune has been known to occur in other com- 
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posites growing wild. The dahlia, howevei, is notorious for pro- 
ducing many imperfectly blown flowers. Some think it is one 
of the limitations of the dahlia and mast be endured. Others 
think that it has not been in cultivation long enough. Some varie- 
ties are nearly free from this trouble, but I do not know whether it 
is a matter of variety or cultivation. 

The cultivation for dahlias. — In sandy soils dahlias make com- 
paratively few tuberous roots, tend to become dwarf, and flower 
profusely. In very rich loamy soils they make more roots and 
fewer flowers. Too much nitrogenous food makes a rank, coarse 
growth and few flowers. No amount of added plant-food can 
ever atone for neglect of the physical condition of the soil. Mr, 
Peacock is able to have fifteen acres of dahlias in continuous 
bloom throughout a long summer of drought. Imagine this bril- 
liant spectacle after nine weeks without a rain ! And yet, dahlias 
are very sensitive to lack of moisture. While it is true that Mr. 
Peacock is an expert cultivator and devotes all his time to dahlias, 
yet like all skillful managers of the highest type, he has no pro- 
fessional secrets- The whole story is one of conservation of 
moisture already in the soil. Moisture is constantly rising by 
capillary action and its evaporation must be prevented. Fre- 
quent shallow cultivations break ofT the capillary tubes and 
prevent this escape of moisture into the air. This earth-mulch is 
obtained in the garden by lightly stirring the two or three inches of 
surfaicesoilwithahoeorrake. Below that depth the soil should be 
constantly moist, not wet, throughout the whole growing season. 

The large-flowering varieties need a space of four feet square 
to bring them to perfection as individual plants. The best 
results are gotten from planting them in rows so that they may 
be thoroughly cultivated. These rows should be at least five 
feet wide if a hotse is to be driven through frequently. 

There are three systems of training dahlias, that deserve notice. 
First, a policy of non-interference which allows as many shoots 
to come up from the roots as may,- This is the proper way to 
grow most of the varieties catalogued as pompons, dwarfs, and 
bedders. In the large-flowering and cactus kinds, where fewer 
and more perfect flowers are desired, this method will not do, 
because the shoots compete with each other and exhaust the 
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vitality of the plant in producing foliage instead of flowers. The 
second method might be called the main trunk system. Only one 
shoot is allowed to grow from a dump of roots, all the other 
shoots being pinched off. This method, therefore, produces a 
tree-like growth, instead of a bushy form like the first. However, 
this system, which is the old-fashioned one, requires stakes and 
tying, for such plants will droop aud split and are badly broken 
by high winds. 

The third method is the "single stem branching system" 
which is successfully practiced by Mr, Lawrence K. Peacock 
and described in his book, "The Dahlia," at page 24. It 
is a most ingeniobs device for doing away with the unsightly 
stakes, and has many incidental advantages. All the shoots but 
one are removed, and this one is allowed to grow until two pairs 
of leaves are above ground with a young and unexpanded growth 
on the top. This undeveloped portion is pinched off, and four 
young buds which are lurking in the axils of the two pairs of 
opposite leaves are very much rejoiced, Some or all of them 
will now grow out into long branches. Let us suppose that all 
four of them grow equally. The plant will then have a very 
short, thick and strong single stem which comes up only an inch 
or two above ground and then gives place to four long branches. 
These branches are strong enough to hold themselves up without 
stakes and they can endure heavy winds. Indeed, a still greater 
divi^on of labor is desirable, and each of these growing branches 
should have its terminal growth pinched out at the same early 
stage already indicated, viz,, when only two pairs of leaves are 
fully developed. Practically, however, plants do not grow in this 
mathematical way, for one of the two buds waiting for a 
chance, usually gets the start of his fellow and soon outclasses 
him. The practical thing to do is to keep the plants from making 
a main trunk. The object is to have the plants branch at the 
surface of the ground, and the pinching must be done as early 
in the season as possible. It is a common belief among gardeners 
that late pinching makes short-stemmed flowers, and early pinch- 
ing gives the long stems so much desired. This system therefore, 
means work and watchfulness, but it causes less trouble than 
staking and tying. 

It is best not to take up the dahlia roots for at least a week 
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after frost, as the tubers ripen better and are not so likely 
to shrivel when stored in the cellar over winter. The roots 
should be turned upside down in the snnshine to let the water 
drain out of the stems. 

Cut flowers of dahlias can be shipped for at least three hundred 
miles if they are carefully packed in boxes six inches deep. They 
are sure to spoil if more than one layer deep. Moss must be used 
atxmt the stems and the bunches should be small and securely 
wrapped with oil paper They demand a great deal of room 
for long distance shipments. For short distances, they can be 
more compactly and easily handled. 

A good word about frost. — The first freeze is sure to kill the 
dahlias, but frt»ts can be prevented. A freeze is a disturbance 
over a large area, and is usually associated with winds. A frost 
is a local affair, and comes on cloudless nights when no air is 
stirring. Frost is due to the quick radiation from the earth after 
night-fall. Clouds reflect this warm radiating energy. There 
are two ways of preventing the heat of the earth from quickly 
radiating off into space, — making an artificial cloud, and making 
the atmosphere moister than the soil. A few degrees of frost 
can be averted by simply sprinkling the plants thoroughly at 
night-fall. On large plantations it will pay to have a man stay 
up all night and keep a dense cloud of smoke constantly hanging 
over the field. This method is used among the vineyardists in 
parts of France. Neighbors are warned to expect frost by a sys- 
tem of alarm-bells. Foyers, or boxes of tar compounds, are 
lighted and make a dense smudge. The smell is enough to keep 
the attendants awake. Any damp rubbish that will bum with a 
great smoke will do. Some weeks after all the dahlias near Phila- 
delphia were killed by the first frost an enterprising dealer was ship- 
ping Irom eight to ten thousand cut flowers of dahlias to the city 
every day. He had saved his plants by one night's work. It 
often hapoens that there is a light frost in early September and 
not another sign of frost for three or four weeks after. 

The commercial possibilities are very great. It is the next flower 
to be urged upon the notice of the American public. The 
machinery of the floral trade is working for it- Quantities 
of dahlias have been given away by dry-goods stores, and 
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people are surprised that these new and graceful forms are those 
of dahlias. Wecannot have too many flowers. It is pleasant to 
have lots to cat and lots to give away. The cactus dahlias are evi- 
dently to be the next great commercial success in the floral world. 
Popular enthusiasm may come and go, but their t'reedom and 
grace of form, and brilliant colors entitle them to permanent 
prosperity. 

Origin of the cactus dahlia. — ^The following is the first descrip- 
tion of the cacttts dahlia, published in England- It is from the 
Gardeners' Chronicle for Oct. 4, 1879. 

" At one of the recent meetings of the Royal Horticultural So- 
ciety con^derable attention was attracted to a remarkable Dahlia, 
exhibited by Mr. Cannbi.1. under the name of the Cactus Dahlia. 
In the Dahlia as ordinarily seen the florets are rolled up so as to 
resemble so many short quills open at the ends, but in the present 
case the florets were all flat or nearly so, strap-shaped like the 
outer florets of the original species (ray-florets), and of a rich 
crimson colour. The appearance was, therefore, very striking, 
and suggestive of a new race in Dahlias analagous in some respects 
to the Japanese Chrysanthemums." 

The following Tsirom^'i Gardeners' Chronicle for Nov. 8, 1879: 

"Dahlia Juarbzu. — When a short time since we figured this 
remarkable Dahlia from specimens sent us by Mr. Cannhll, we 
took some pains to ascertain its history, but with little result. 
Thanks to Mr. K.relage, of Haarlam, and Mr. Jongkindt Coninck, 
of the Tottenham Nurseries, Dedemsvaart, near Zwolle, we are 
now enabled to give the history of this Dahlia, as narrated by the 
introducer, in the Dutch journal Sempervirens. 

" ' When reading the Gardeners' Chronicle of October 4, 1879, 
I was agreeably snrprised to see a well-made figure of natural size 
of as old acquaintance of mine. Dahlia Jnarezii. I was still 
more surprised to see by the few additional lines that very little 
is known about the origin of this beautiful Dahlia, be it a species 
or variety. I am, therefore, pleased to avail myself of the oppor- 
tunity of giving a few details about its origin and history, and to 
say that I imported it directly from Mexico, and was the first 
who introduced it to the trade in the Netherlands as well as in 
other countries- In the autumn of 1872 a friend of mine in 
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Mexico sent me a small case containing different kinds of seeds, 
bulbs, and flower-roots from that country. The case was a long 
time on the road, and, as often happens with private importations, 
the plants arrived in a very poor condition ; the seeds were mixed, 
partially germinated, and spoiled ; the bulbs and flower-roots rot- 
ten. However, I Icept all that was in a tolerable condition, care- 
fully awaiting the result. At last, from a very small flower-root, 
a tender shoot developed itself, which soon proved to be a Dahlia. 
It being winter I could only make cuttings of it. Having taken 
great care of them, I was much pleased to obtain in the spring of 
1S73 a few young plants of this Dahlia. When planted out in 
June in the open ground with my other Dahlias, it flowered at the 
same time as these, and not only surprised me, but all who saw it 
in bloom, by its large rich crimson flowers, quite different from all 
other Dahlias. The brilliant red colour of its flowers nearly 
equaled that of the poppy, and was very showy e\en at a good 
distance. My catalogue of 1874, in which year I first introduced 
that Dahlia to the trade, will prove the truth of my assertions. In 
that catalogue it is mentioned for the first time under the name of 
Dahlia Juarezii, which name I gave it in honour of Mr. Juasbz, 
then President of Mexico. The fact of Messrs. Ant. Roozbn & 
Sons, at Overveen, ' driving it from France, is easily understood, 
when I say that I yearly send to one of the leading French seeds- 
men a great many Dahlia roots, amongst which were some of 
Dahlia Juarezii. It is remarkable that the name of Cactus Dahlia 
should be used in the Gardeners' Chronicle, as in my catalogue of 
1874, in which I first mentioned it, I said that its flowers when 
seen at some distance resembled thoseof Cereus (Cactus) speciosis- 
simus. To maintain the honour of Dutch horticulture, I deem it 
desirable to write these few lines. — -J. T. VanderBerg, Juxphaas, 
near Utrecht.' " 

Books, societies and dealers. — ^There are four books devoted en- 
tirely to the dahlia, of which only one is modern. "The Dahlia," 
by Lawrence K. Peacock, is an illustrated book of flfty-six pages. 
The books of E. Sayers, Boston, 1839; Joseph Paxtou, London, 
1838, and of Robert Hogg, I^ndon, 1853, are out of print and 
out of date. 

The secretary of the American Dahlia Society is Lawrence K. 
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Peacock, Atco, N. J. The Secretary of the National Dahlia 
Society of England is T. W. Girdlestone, Stmningdale, Berks. 

In order to answer the inquiries of our readers in advance, we 
give a list of American dealers who catalogue mor than twenty- 
five kinds of dahlias, whose lists have come to our U ble : 

A. Blanc & Co., 314 N. Eleventh St., Philadelphia, Pa. 

Henry A. Dreer, 714 Chestnut St., Philadelphia, Pa. 

John Gardiner & Co., 631 Market St., Philadelphia, Pa. 

Peter Henderson & Co., 35 Cortland St., New York, N. Y. 

Wm. Henry Maule, 171 1 Filbert St., Philadelphia, Pa. 

Samuel C. Moon, Morrisville, Pa. 

Wm. H. Moon, Morrisville, Pa. 

W. P. Peacock, Dahlia Specialist, Atco, N. J. 

F. R. Pierson Co., Tany town on -Hudson, N. Y. 

Pitcher & Manda, Short Hills, N. J. 

W. W. Rawson & Co., 34 South Market St., Boston, Mass. 

John Saul, Washington, D. C. 

The Storrs & Harrison Co. , PainesviUe, O. 

Vanghan's Seed Store, 84 Randolph St., Chicago, Ills., and 26 
Barclay St., New York, N. Y. 

James Vick's Sons, Rochester, N. Y. 

W. W. Wilmore, Dahlia Specialist, Denver, Col. 

The following is a partial list of foreign dealers who catalogue 
a great many varieties of dahlias : 

England. 

H. Cannell & Sons, Swanley, Kent. 
J. Cheal & Sons, Crawley, Sussex. 
Charles Turner, Slough. 
Thos. S. Ware, Tottenham, I^ndoo 

Germany. 

(Dahlias are commonly called Geerginen in Gemuny.) 
Max Deegan, Kostrilz, Renss-Thiiringen. 
.laage & Schmidt, Erfurt. 
..arl Kaiser, Nordhausen. 
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Vilmorin-Aodrienx et Cie, 4, Quai <ie la M^g^sserie, Paris. 
New Zealand. 

D. Hay & Son, Auckland. 

The Cornell variety, test 0/ 18^. — ^Tbree hundred and fifty-four 
differeot named varieties were grown at Ithaca last year." There 
were over a thousand varieties catalogued in 1896 in different 
parts of the world. Our card-index has over two thousand names 
already, and no effort has been made to trace the older varieties 
back to their original descriptions. The Cornell University Library 
has all of the important horticultural journals and magazines com- 
plete, except the earlier volumes of Gartenflora. The Gardeners^ 
CAn^ntf/f has accounts of dahlia showsanddescriptionsof varieties 
from 1841 down to the present time. We should be very glad to 
receive any old books or catalogues containing descriptions of 
dahlias. We also desire varieties which are not on our list 
of varieties tried in 1896. The reader may be interested to 
know that we shall have growing next summer a good collec- 
tion of the wild dahlias of Mexico. 

Like all garden plants that have been idolized and neglected, 
the dahlia snfifcrs greatly from having its names of varieties badly 
nixed. At least thirty-one of the varieties sent us have names 
that may mean two or more things each. It is also very common to 
find the same thing under different names. It is enough for present 
purposes to determine that A. D. Livoni and Elhel Vick are evi- 
dently two names for the same thing, without attempting to trace 
back the variety to its original description. The determination of 
synonyms is a work that takes years and implies a large collection 
of books, considerable expense, and the co-operation of the trade. 
Arabella and Mrs. Peary are two varieties that are said to have 
originated independently, but they are so nearly alike that both 
would never be desirable in small collections. They are typical of 
a class that are practically synonymous, but where there is a 
chance for individual judgment and preference. 

The public should be cautioned not to expect the highest re- 
sults the same year roots or plants are received. The quickest 
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way to get best results the same season is to order large dumps 
of roots from trustworthy firms that give prominence to the dahlia 
in their catalogues. Our dahlias were frequently cultivated and 
hoed in 1896, but were given no commercial fertilizers, the object 
being to judge them under ordinary conditions. This year they 
may be given extraordinary care and judged at their best. Many 
of the varieties produced no blooms at all in 1896. A. Blanc & 
Co. sent 79 varieties, containing mostly importations and very re- 
cent varieties which were received too late to be fairly compared 
with the rest. W. W. Wilmore, the dahlia specialist of Denver, 
Cot., sent a large collection which suffered unjustly because it was 
detained indoors until some tardy shipments arrived which had 
been promised by a certain date. Henry A. Dreer sent 136 vari- 
ties, W. P. Peacock 58, and James Vick's Sons 8 varieties. 

Of all these varieties there were about .sixty that behaved well 
the first year and which seemed to be quite perfect in their way. 
I had hoped to say a good word for all of these, but the list 
has been sadly cut down in several ways. In the first place, 
there were many names which may mean two or more things. 
Dandy \s the name of an English and an American large-flowering 
variety and also of a pompon. Cannell gives two varieties named 
Hector, one directly following the other. Secondly, we received 
the same thing under different names. Maud, Jtfarg-uen'/g and 
Model of Perfection produced the same kind of a magenta flower, 
altogether the best of that color in the large-flowering class. 
Thirdly, I do not feel safe in recommending any variety with 
crimson-pink in it, not even the variety commonly known as 
Mine. Moreau. This is a very serious matter and has come up in 
the chrysanthemum test in a curious form. Some of the 
very best and purest white flowers we had were described as pink 
in the catalogues. Fourthly, at least five of the very best sorts 
which were used as color standards turned ont to be not true to 
name. I should be glad to recommend these varieties if I could 
be sure of the names- Fifthly, there are certain parts of the color 
range that seem to be very much over-crowded. Dahlias are sin- 
gularly rich in purples and dark reds. The competition is so 
great that there are often a dozen or more kinds with differences 
minute enough to show different origins but too nearly alike in. 
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general effect to allow all to survive. Some of these are sure to 
go sooner or later, and the sooner the better. In snch cases it is 
often sinxply a qnesUon of individnal preference. In the case of 
some fifteen pompons where judgment has been suspended, the 
problem has resolved itself into a mere matter of relative profuse- 
ness. The prolific habit is sometimes fixed in the variety, and 
sometimes varies from year to year according to cnltural condi- 
tions. This important character cannot be determined in a single 
year. 

Some of the best known varieties are sadly mi.ssing from the 
recommended list, simply because of their behavior in this one 
locality. It. is very trying to keep silent about Jied and Black, a 
beautiful banded cactus variety because it was not prolific enough 
at one place, one year. We must have a high standard, particu- 
larly of profuseness. It is also hard to deny myself the pleasure 
of putting Clifford W. Brulon and Mrs. W. H. Maule in the 
recommended list, on the strengh of seeing them elsewhere- 
These varieties were not sent to us. The former is by all odds 
the purest yellow of any large cactus I know of. The latter has 
a red flower with a wonderful bluish cast, giving an iridescent 
effect. Then again, there are* many good varieties which are not 
recommended simply because there are better ones in sight or to 
be hoped for. Stemfalter and Glare of the Garden, are examples. 

I do not believe the general public needs more than three hun- 
dred of the two thousand or more varieties now offered by name, 
but I suppose that there are at least three hundred varieties so 
pronounced and individnal that no one could wish them any 
difierent. I<et us suppose that there are seven factors that make 
a variety desirable : 

Height — say five degrees, between very dw^rf and very tall. 

Foliage — at least five types. 

Form of flower— say three types, that of I), variabilis, D. Jiiareiii, and of 
forms intermediate between these two species. 

Doubleness of flower— say only two degrees. 

Si»e of flowers — say only two degrees, large and small. 

Color of flowers — say thirty easily recogniied colon. 

Variegation — say ten styles of marking. 

The man with one standard of beauty ought to blush for shame 
at the suggestion of the combinations made possible by the mul- 
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tiplication of these factors. But I fear that be has no imagination 
and cannot see how there may be three hundred or more types of 
beatity, each of which is true to an ideal and leaves nothing left 
to wish for. Take it or not, but do sot say one is better than 
another. It is all a matter of individual preference. For these 
reasons the inevitable question, "What are your twelve best vari- 
eties?" is something of a temper-tester. But it is a perfectly fair 
question if it implies individual preference and disregard of curi- 
osities and varieties for special purposes. It is a very practical 
one, and here is the answer that I give based on one year's 
behavior of the plants: 

Mrs. A. Peart, cactus, white. 

Nymphaea, cactus, pink. 

Wm. Agnew, cactus, scarlet orange. 

Maid of Kent, cactus, scarlet and white. 

Black Prince, cactus, dark red. 

Grand Duke Alexis, large flowered, chiefly white. 

A. D. Livoni or Ethel Vick, large flowered, pink. 

Rev. C. W. Bolton. \i.x%t flowered, variegated, red and yellow. 

Fern Leaved Beauty, large flowered, banded, red and white. 

Guiding Star, pompon, white, imbricated. 

Vivid, pompon, scarlet orange. 

Ami Barillet, single, scarlet. 

The following varieties are recommended on the basis of a year's 
behavior at Cornell : 

Section I, Sinclb Varieties. 
A. Foliage reddish. 

Barillet, Ami. Dark scarlet ; not up to the standard of profuseness. 
Curious, and interesting to amateurs and plant-breedere. 
AA. Foliage green. 

Scarlet. 
Dawnie, John. Very early, and verj- productive ; stems suitable fof 
cutting. 

Scarlet orange. 
Fifi, Duchess of. Quite productive especially in latter part of season ; 
suitable for cutting. 

Cardinal. 
Cowan, John. Ver\' earh' and very pro<luctive ; stems suitable for cutting- 
Crimson. 
GarlenfatUr. Dark crimson ; a strong color, and quite pure at close of 
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the season ; not everyone likes this color ; loo late to be an ideal variety, 
althoDgh it was productive enough lute in the season. 

Sbctiom II. Pompon Varieties, 
A. Type not fixed ; quality, quantity and position of colors variable. 

Bfauly Inconstant. White, yellow and various shades of red or pink ; two 
or more colors may be combined in the same flower; very attractive; was 
not as prolific last year as Pompons should be and commonly are. 
A.V Type well fixed. 
B. Ravs cut. or imbricated. 

White. 
OuidtMg Star. The nearest to pure white in this class that I know of. 
There is a little yellow at the base of each ray which ought to be eliminated 
to make the variety entirely perfect. 
BB. Rays not cut, or imbricated. 
C. Colore single. 

Orange. 
KUine Domitea. Early, prolific. 

Scarlet Orange. 
Vivid. Perhaps the most intense and brilliant color of all tried last year ; 
not as productive as the average pompon in 1S96. Possibly the color is nearer 
to pure scarlet than scarlet orange. 
CC. Colors, two or more. 

Whitish, shading to crimson. 
Little Najade. Recommended chiefly because very early and very pro- 
lific. In small collections the choice would be merely one of preference of 
color between this and Eleganta. 

Pinkish. 
Eleganta. Face shades of jacqueminot (Kohn), reverse pink (Mathews). 
The nearest approach to a pure pink I know of in this class, taking A. D. 
Livoni as the standard of pure pink among dahlias. 

Section III. Large-Fwwering Varieties, 
A. Leaflets deeply lobed. 

White, margined red. 
Fern-Leaved Beauty. Flowers too few, and small for an ideal commer 
cial variety. Thisisof the greatest interest to the amateur and plant-breeder. 
Habit dwarf. Suitable for bidding. 

AA. Leaflets of the common type (. e., not deeply lobed, 
B. Colon single. 

White 

Purity. The nearest to pure white in this class, that we had. There is a 

slight amount of yellow at the basjof each ray which tones the general effect 

very slightly and should be eradicated from the ideal white. Early, prolific, 

sod habit ideal. Excellent for cutting. 

White, suffused blush pink. 
Rath, The pinkish tinge is so faint as to allow the Aower to pass for a 
white at a little distance. In small collections it would be an equal choice 
mth Purity. Must be distinguished from .^fiss Rulh. 
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Yellow, 
Hntott. Vcy early and verj- prolific, far more so than any other yellow 
dahlia of the old school in trial of 1S96, Rallier fonnal anil stiff. For some 
reason it was often not double eiiou;;h witll us to be entir^lv globular. 
Buff, 
Crown Prince. Flowers very large, late, and rather few. Tlie plant was 
one of the very tallest. Foliage very coarse. 
I'ink. 
Livoni A. D. Pure pink with no trace of a secondary color. Flowers 
medium sized. profuK. Ethel Vick seems to be exactly the same thing. 
Scarlet. 
Blaine James C. Flowers early; very large, and very profuse. Great 
Mie does uot seem to bring coarseness or vulgarity. 
Purple. 
Hoili-stjohtt. ,\ peculiar shade, not the ordinary purple. Early, very 
prolific. Habit very good. This is u \-ery attractive varietv and most people 
like iL 

Salmon. 
Askius, .Mrs. Reverse salmon pink ; flowers sometimes freaked with 
pinkish rays ; late and rather few blooms in i<S>)6 ; described by Wilmore as 
" deep fawn." 
BB. Colors two. 
C. Both colors on some of the rays. 

While and lilac. 

Ale.vis, a rand Duke. Late and scanty bloom in 1896; this is well worth 

the having for amateurs even if there should be only two or three flowers ; 

I know* of noother iLihlia having this particular fonn ; inner rays tipped 

lilac. 

CC, Both colors on all rays. 

D. Shaded ; 1. e. colors about equally divided between lower and upper 
half of face of each ray. 

Purple and magenta. 
Ruby Queen. Purple madder brown sliading to dark purple and magenta; 
The coloring is very rich and bears close inspection ; it was very attractive 
and made about an equal number of friends and foes in 1S96. 
DD. Variegated ; i. e., streaked and dotted. 
YeHo«-, streaked cardinal. 
Bolton, Rev. C. ft'. Very early and very prolific ; flowers borne well 
above the dwarf, compact, bushy foliage, on long slender stems suitable for 
cutting. Easily the best variegated dahlia of the globular type in the trial 
of 1S96. 

Straw, streaked magenta. 

Fawcell, Luey. Early ; prolific ; tall and suitable for cutting. There are 

really two secondary colors beside the straw-co1ore<l ground and sometimes 

the (lowers come " solid " in either of these secondary colors ; these varia- 



byGoo'^lc 



Dahlias. 



135 



turns have been saved and perpetuated. The variability is one of the good 
features of this variety for amateurs. 

Maroon, 

Siadden, John. Very dark maroon. This ^ave few and late blooms in 

1896 at the Cornell Experiment Station. If I could have only two dark 

colored flowers of the globular type I should select Honest John as being 

dwarfer, earlier and more productive. 

DDD. Margined. 

White, margineii, cherry red. 
American Flag. Flowers never more than medium sized, and not early 
in 1896. Moderately productive. Type pretty well fixed ; well named and 
always attracts attention. 

Skction IV. Cactus Varieties. 
A. Flower stems drooping. 



Yellow. 

lowers very large ; flower stems very long. 



White. 



Lemon Gianl. Light yellow ; 
slender and naturally drooping. 
AA. Flower stems erect. 

B. Colors single. 

Pearl, Mrs. .-i. See Fig. n. 

White. 

Patrick, Henry, This was late and produced many imperfectly blown 

flowers. Harry freetnan, which Turner, 1896, p. ao, says isan improvement 

on Henry Patrick was a week later and otherwise much the same as regards 

flowering. The habit is difTereut. No small garden needs both. 

Scarlet. 

Kynerith. Darkscarlet, edged cardinal. 

Scarlet, 

Agnew, Win. Scarlet toned with an infusion of scarlet orange. Much 

earlier than its class and prolific ; color very brilliant in sunshine or shade. 

Redder than the variety Orange Scarlet. 

Salmon. 

Michell, Henry C. Reddish salmon ; flowers very large. 

Salmon. 
Utile Cactus.. Has the dwarf habit and small flowers of a pompon but 
hardly sufficient profuseness. Seems to have possibilities for the plant- 
Red. 
Black Prince. The darkest red I know. Form peculiar and interesting. 
The rays are like the sides and bottom of a long slender boi. 
Magenta. 
Rosacactus. ( Deegen. 1892. p. 5, No. 4019. ) Rosy magenta, a color dis- 
pleasing to some. Early aixl very prolific. Flowers very large and very 
few imperfectly blown. 
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Maroon, 
Bragg, John. Purple madder brown; usually described as darlcn 
Dearly black. 
Malchless. Velvety maroon. 
BB. Colors two or more. 

Red and White, 
Maid 0/ Kent. The shade of red is between scarlet and cardinal. It 
shades through pink to a brilliant white. The texture and luster are very 
remarkable. Ponn about half way between the globular and cactus type. 
Salmon and pink. 
Oban. Salmon and crimson pink, iridescent, a peculiarand delicate com- 
bination of colors. Described by Peacock as rosy lavendar, overlaid delicate 
silvery fawn. The variety sent as Ernst Kelway was identical with this. 
Lady Marshatn is similar but has more of the rose color. 
Pink and white. 
Nytnphaa. Shell pink, inner rays at times nearly white. Sometimes 
slightly fragrant. These flowers in a vase are often compared to water-lilies. 
It is perhaps the most famous of American varieties and has had much to da 
with bringing about a revival of interest in dahlias. 

WlLHBLJf MlLLBS. 
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CoRNBLL University, Itliaca, N. Y., Feb. 27, 1897. 
HoHORABi^ Commissioner of Agricolturk, Albany. 

St'r .- —The very commonest and most urgent question which the 
farmers ask of us is how to tell what fertilizer their land needs ; and 
this is the very question which cannot be answered save by get- 
ting the £^nswer directly from the very soil and the very crop of 
which the knowledge is wanted. This means that the farmer 
must experiment and observe. How mnch good he may derive 
from this experiment will depend upon how accurate he is, and 
especially upon how much he knows about soils and the require- 
ments of plants. In all our extension teaching, we have found 
no specific need so great amongst the grown-up farmers as the 
means of answering the question of how to fertilize the land. This 
little paper will put the diligent farmer in the way of finding out ; 
and it is hopefully submitted as one of the bulletins of the Ex- 
periment Station Extension, or Nixon, bill. 

h. H. Baii,ky. 
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N plat. 20 lbs. nitrate of Roda. or 40 lbs. tankage or dried btood- 



K N plat. 



P 



O plat. No fertilizer. 
Pplat. 



K PPUt 



! 30 lbs. nitrate of soda, r4o lbs. t::nkage, etc., 

ao lbs. muriate of potasli, or j 30 lbs. muriate of pot 
40 lbs. superphosphate ; ( 40 lbs. superphosphate. 



NPpl»t. {J 



being taken that the seed is pure and thai each plat receives exactly 

{?,, stable manure; K, potash; N, nitrogen; P, phosphoric acid; O. 

fertilizer). 
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HOW TO CONDUCT FIELD EXPERIMENTS 
WITH FERTILIZERS. 

Water and its constituents hydrogen and oxygen, and carbon, 
nitrogen, phosphoric add, potash and lime are the chief compo- 
nents of every crop that the &nner or the horticulturist produces. 
If the quantity that the crop can get of any one of them is too 
small for the making of a good yield, the yield will not be suf- 
ficient no matter how much there may be of all the others. If the 
quantity of any one of them is more than enough for a good yield, 
it is only foolishness to supply any more of that substance in fer- 
tilizers. The supply of waterand its constituents, and of carbon, 
are practically b^ond the control of the crop-grower except in so 
&r as water may here and there be supplied by irrigation, or 
may everywhere be conserved by shallow surface tillage properly 
managed. The supply of lime is usually large enough in ordinary 
arable soils. Therefore only nitrogen, phc^phoric acid and potash 
are left to be looked after ; these, as every consumer of commercial 
fertilizers knows, are the things that he pays for in whatever of 
these fertilizers he buys. 

By the introduction of leguminous plants, such as clover, vetch, 
lupine, peas, beans and the like, into his rotations, he may save 
himself from the necessity of buying so much nitrogen as he might 
otherwise have to get in order to preserve the proper balance of 
the plant-foods in bis soils. These crops, as almost every fanner 
knows, can get a part of their nitrogen from the air ; and they will 
in general get more of it from the air and less from the soil the 
poorer the soil is in available nitrogen, and the richer it is within 
certain limits in potash and phosphoric acid, 

Svery ordinary arable soil has far more than enough of nitro- 
gen, phosphoric acid and potash for the production of a good 
many crops ; and yet there are many snch soils which will not 
yield pajring crops unless fertilized with one or more of these very 
same plant-foods. 

It may be taken for granted that an acre of every such soil con- 
tains in the uppermost twelve inches at least 5.600 lbs. of nitro- 



Goo'^lc 



V 



142 Bulletin 129. 

gen, 5,000 of potash and 3,800 of phosphoric acid. These quan- 
tities are &om 50 to 500 times greater than those sold off the farm 
in any crop. There is at least 50 times as much nitrogen in such 
a soil as is sold in any part of any crop, and much oflener 100 or 
even 300 times as much. There )s at least 100 times as much 
potash as is carried off the larm in any patt of a crop sold, and 
ofteaer 500 times as much. Similar figures might be given for 
phosphoric acid. Why, then, must we fertilize our soils, in one 
way or another ? 

The one most important reason is that these plant-foods in the 
soil are for the most part in an insoluble, or as very commonly 
said, unavailable form, and that they usually become available 
only little by little each year. That they do thus become gradu- 
ally available, is clearly shown by some of the experiments of 
I^wes and Gilbert, of England ; some of their plats have yielded 
crops of wheat and other cereals now for fifty years and more, 
without any manure. 

It may be. however, that one of these foods does become at^- 
able year by year in large enough quantities to contribute its 
share towards a good yield of some crop, provided that there is 
enough of the other two, but that there is in fact not enongh of 
the other two ; or it may be that enough of two of the foods will 
become available fast enough each season fora good crop, but that 
the other one will not ; there will be only a poor crop in either 
case- 

There are cases in which it would be only folly, with some thou- 
sands of pounds of the one or the two foods in the soil, and in 
such a condition that the crop grown on it can get all it needs for 
a good yield, (at least for one year, and probably for the next year, 
and even for a few years more), to buy these foods in commei^^ni 
manure; nor would it be the height of wisdom to keep putting 
them on the soil year after year in stable manure, since that alFO 
contains the three foods under consideration, as well as other use- 
fal substances. 

There are theiofore two ways of using manures of any kind, 
«Able or commercial. One may be called the blind and nnbusi- 
□ess-like way, the other the sharp and business like way. We 
will consider only the second way. 
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The man who follows this second way, realizes that it may not be 
necessary to supply every crop on every soil with all three of the 
plant-foods mentioned above. He knows that diSerent crops, 
while needing all these foods do not need the same quantities of 
all of them ; he may suppose that this soil or that soil on 
his farm will yield an ample supply of one or two of these foods 
for as big a crop of some one kind as he grants to get, and he 
realizes that it may be profitable for him to find out what the real 
state of the case is. 

The only way to get this information is the way by which 
pretty much all that we know about agriculture has been learned — 
by experiment. The crops that it is most profitable for him to reuse 
must be fed, on the soil upon which be wante to raise them, with 
these three plant -foods, one by one, and with mixtures of them in 
the four combinations only that are possible. This is no easy 
road to learning ; but for an intelligent farmer who has any dis- 
position at all to study his business it will be pleasant work, and 
will put some variety into his otherwise too monotonous occupa- 
tion. 

I propose, then, to give fnll and simple directions for making 
these experiments in as reliable a manner as possible, and with 
the least posdble expense and labor. 

Tke seUditm of ike field. — The field should be as uniform in 
character throcghout as possible, and shonld have borne the same 
crop all over, at least in the preceding year, and should have been 
manured alike all over for that crop. If the field has been pretty 
well exhausted by a three or four-jrear rotation, more decisive re- 
sults will probably be obtained than if it is in good condition. 
If not level or nearly so the slope should be as uniform as prac- 
ticable. The nnderdrainage should be at least fairly efficient and 
uniform. The field upon which it may be most desired to make 
the experiment may not meet all these requirements ; but it is 
probable that a fair approach to it can be made in most parts of 
this state. 

lite size, shape and arrangement of tke plats. — The size shonld 
depend on the uniformity of the soil ; for a very large field, and 
not fairly alike in the character of the soil and previous manuring 
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and cropping, larger pUts would be advisable than for a smaller 
field of even character. The size of the plat mxat be determined 
also bv the kind of crop that is to be experimented with. For a 
vineyard it should be larger than for com ; and for com larger 
than for wheat or any similar sowed crop. 

Long and nanrow plats are generally considered as better than 
square ones, or broad and short ones. One advantage gained by 
long and narrow plats is that if there is unlikeness in strips across 
the field, all the plats can be laid out so as to run across those 
unlike strips ; all the plats will then gain or lose alike. 

TAe best arrat^eMtitt, then, is to have plats as narrow as they 
can be and still carry a reasonable number of rows of the crop, 
mud, unless the field is too large, extending inaa one side to the 
other, and across all unlike strips. Such an arrangement would 
reduce the labor of planting and tillage to a minimnm, besidft 
securing the probable advantage of greater evenness in results. 

A set of plats seventeen and one-half feet wide would cany 
five rows of com or potatoes, with three and one-half feet 
between the rows ; there would then be three rows to harvest for 
the measurement of the crop, the two.outside rows being rejected. 
For cereals, as wheat, rye, barley and oats, plats as wide as could 
be sown with the drill, with two or three feet vacant spaces 
between the plats, would answer. For small fruits, plats carry- 
ing three rows should be taken, the fruit of the inner row only 
being harvested for the measurement of the crop. 

The fertilizers. — For phosphoric add use what is called plain 
superphosphate. Dissolved bone black comes nearest to this of 
any fertilizer in the market. One responsible firm guarantees its 
dissolved bone black to contain sixteen to eighteen per cent of 
available phosphoric acid. 

'Poipolash use the hi|:h-grade muriate, which is always of good 
quality when obtained from reputable dealers. Only in excep- 
tional cases would it be better to use the more expensive sulfate- 

For nilrog-en, wherever the fertilizer can be applied as a top 
dressing on the growing crop in early spring and again in early 
summer, use nitrate of soda, the cheapest nitrogen fertilizer on the 
market. But if for any reason it is impracticable to aj^ty the 
nitrogen in this manner, use fine ground tankage or dried and 
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gronod blood and meat ; the former is a little cheaper. Either of 
themcan be mixed with the phosphate and the potash and applied 
at the time when the seed is pnt in the ground, or earlier' 

Tie quantity of the fertilizer to be allied. — A liberal dressing 
will be more likely to give a decisive answer to the question put 
by the experiment than a scanty dressing will. I would recom- 
mend the following quantities per acre : of nitrate of soda, 400 
ponnds, or of tankage or dried blood used instead of nitrate of soda 
600 ponnds ; of plain superphosphate, 800 pounds ; of muriate 
of potash, 800 pounds. The fertilizers should be dry and finely 
powdered, and if applied together shotdd be first very thoroughly 
mixed. 

The mltivatum. of ail the phis of the same set shonld be as nearly 
alike as possible. Therefore the whole of that portion of the field 
selected for any one set of experiments shonld be plowed and other- 
wise prepared for fertilizing and seeding on the same day ; all the 
fertilizer that is to be applied and the seed shonld be put 
in on the same day. If nitrate is to be used as a top dressing 
it should be applied on all the plots of a set on the same day 
Each cultivating or hoeing of the plots of one set shonld be done, 
and the crop of all the plots of a set should be harvested, on the 
same day- As soon as practicable after every rain, every plat 
should be surface stirred to the depth of two or three inches, in 
order to conserve the moisture. 

All these directions being followed, differences between the 
yields of different plats, due to any other causes than differences 
in the fertilizing, will be reduced to a minimum, and the results 
due to differences in fertilizing will be likely to come out more 
clearly. 

The number of ptats for one complete set of experiments and 
the manner of fertilizing them is shown in the diagram at the 
beginning of this bulletin ; the size of the plat is supposed to be 
one-tenth of an acre- The abbreviations used are K for potash, 
P for phosphoric acid, N for nitrogen, O for no fertilizer, and 
S for stable manare, if it is desired to have a plat so ferti- 
lized in order to show whether there is profit in using any com- 
bination of commercial manures instead of the home-made product. 

For the sake of economy in cost of fertilizers and labor, the 
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size of the plats can be reduced to one-twentieth of an acre ; if 
the field is fairly uniform ia character, the results with smaller 
plats might be just as reliable as those with larger plats. Oi 
course only half as much of each fertilizer will be required cm 
plats half as large as those indicated in the diagram. 

The growing crops should be looked over from time to time, 
and a record should be kept of any diGferences observed between 
the different plats, of attacks of insect pests or of fungous dis* 
eases. A record of the weather should be kept. 

The harvestit^ of the crop.— In carrying oat this part of the 
work, allowance must be made for the possible growth of the roots 
of one row into the feeding-ground of the adjoining rows ; thus 
the outside row of one plat may steal food from the next plat that 
was not intended for it ; hence the directions to exclude the two 
outside rows of each plat, one on one side and the other on the 
other side, and not to include the crop of those rows in the har- 
vest measured, are important. Since thiscannot be done conven- 
iently with wheat and other small grains, it is recommended to 
leave vacant spaces of two feet between the plats. 

In measuring the crop, due credit should be given for every 
part of it that can be utilized in any way ; if com, not only the 
seed, but the stalks ; if wheat, oats, etc., the straw as well as the 
seed ; if potatoes, of course only the tubers. 

The results. — In spite of all the care that may be taken in car- 
rying out these soil tests, irregularities will appear in the results, 
sometimes so great that it is not easy to decide what their real 
meaning is ; weather, soil, tillage and fertilizer work together 
for the making of the crop on each of the plats. All the plats 
suffer alike in bad weather and rejoice alike In good weather ; the 
tillage has been the same for all the plats ; all the plats were 
planted on the same day ; only the fertilizing is different, because 
we made it so. The soil we suppose to be at least fairly uniform 
throughout ; if, however, it does differ seriotisly from end to end 
of the field, all our long and narrow plats run across these irregu- 
larities and should be affected alike by them- 

There may, however, be differences not easy to detect in the 
soil of different plats, by which the growth on one plat may be 
specially favored, or by means of which the fertilizer may be bet- 
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ter atilized. Whatever the reasons may be they will tell upon 
the results but will make less trouble for us the more careful we 
are as to everything that we can control. 

It is possible by a careful study of the results to correct some of 
the discrepancies. A few years ago a German agricnltunil chem- 
ist proposed a method ioi making such corrections by which th« 
results could t>e evened up and made to show much more clearly 
what the s<m1 and crt^ experimented upon require in the way of 
plant-food. The explanation of this method could not be made 
clear without illustrations, and such illustrations would be 
more interesting if drawn from actual experiments carried out in 
this country. 

The writer of this paper will be glad to correspond with any 
farmers or hqrticulturists of this state who are diqwsed to try this 
method of field experiments, and answer any questions about the 
matter, go over the results obtained, apply the corrections accord- 
ing to the method above mentioned, and finally to issue in 
another bulletin narly next year an account of all the experiments 
reported to him. G. C. Caldwbll. 
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POTATO CULTURE. 

Mftny experiments have been conducted by different experiment 
stations to determine the fertilizers best adapted to potatoes, 
various varieties have been tested, but comparatively little work 
has been done to determine the possibility of making available the 
potential plant-food already in the soil and to determine the 
effects of extra good tillage upon crop production- That the 
average yield of potatoes in New York is far below what it should 
be is shown by the last United States Census Report, in which the 
yield is given as 68.8 bushels per acre. lu 1895, a most favorable 
yearforpotatoes,theaverageyieldforthestatewasabout 1 22 bushels 
per acre. With a view to determine the effects of tillage upon 
crop production the following experiment was planned. 

The land selected for the work was a gravelly soil which had 
been subjected to a regular four-years' rotation, consisting of 
wheat, clover, corn and oats. In 1894, the land was all planted 
to com. This com land was fertilized with barn manure applied 
daring the fall and winter of 1893-4 ^t the rate of about 10 tons 
per acre. In the spring of 1S95 there were measured off 46 one- 
twentieth acre plats, and a portion of these plats was selected as 
the ones upon which to conduct an experiment in potato culture. 

*The land was prepared for planting as follows ; All plats were 
plowed late in the fall of 1894 after the corn was removed. In 
the spring, all plats were gang-plowed about May ist, and the 
ground thoroughly harrowed, marked and furrowed with a double 
mold board plow and planted to potatoes May 3d and 4th. It 
shonld be remembered that this ground was a loose, open soil, and 
that before planting it was most thoroughly fitted. No amount 
of after" tillage can ever make reparation for the failure to fit ihe 
ground properly before planting. Fig. 33 shows the gravelly 
natureof the soil. The photograph was taken in the fall of 1896 
■ after the potatoes had been harvested This was the second time 
the field had been raked over and the stones removed. 
*Prof. G«o. C. Watsoa was in immediate charge ofthc work in 1&95. 
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The record of planting for 1 895 is as follows : 

^^y 3i planted plats 31 and 22 to Rural New Yorker No. 2. 
May 4, planted plats 23 and 24 to Orphan potatoes. 
May 4, planted plats 25 and 26 to Raral New Yorker No. 2. 
May 4, planted plats 27 and 28 to American Wonder potatoes. 

The potatoes used for seed were large marketable ones and 
were cnt to one strong eye to the piece and planted in rows 3^ 
feet apart with the pieces 14 inches apart in the row. They were 
covered with a hoe to the depth of abont four inches. The first 
cultivation was on May 10 with a Breed's weeder. It may 
be said that on this gravelly, loose soil, such an implement did 
good work, while on soils containing a large percentage of clay its 
work was not as satisfactory with us. 

The second cultivation was given on May 17, when the spike- 
tooth harrow was used on all the plats. The importance of this 
early tillage before the potatoes are up can hardly be too highly 
estimated. The spring rains forma crust on the surface which 
needs to be broken np, innumerable small weeds which are just 
showing themselves through the soil are killed, a surface earth 
mulch is established which serves to prevent the loss of moisture 
by evaporation, and in many ways this harrowing of the ground 
before the potatoes show themselves is most beneficial to the suc- 
cess of the crop. Again on May 23, May 29 and June 6, all 
potato plats were cultivated with a spring-tooth cultivator. It 
will be noticed that up to this time the plats have been treated 
alike and already given as many cultivations as the potato crop 
ordinarily receives. From this time the tillage of the various plats, 
for comparison, varied in frequency. The complete record of 
the cultivation given is as follows : 

May 3 and 4, all plats planted. 

May 10, alt plats cultivated with Breed's weeder. 

May 17, all plats harrowed with spike-tooth harrow. 

May 23, all plats cultivated with spring-tooth cultivator. 

May 29, all plats cultivated with spring-tooth cultivator. 

June 6, all plats cultivated with spring-tooth cultivator. 

June 17, plats 21, 23, 25 and 27 cultivated. 

June 24, all plats cultivated. 

July 2, plats 21, 23, as and 27 cultivated. 
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July 9, all plats cultivated. 

July 15, plats 21, 23, 2$ and 27 cultivated. 

July 23, all plats cultivated. 

July 29, plats 21, 23, 35and 27 cultivated. 

August 5, all plais cultivated. 

The tillage continued until the vines so covered the space 
between the rows that the cultivator could no longer be used with- 
out injuring the foliage. 

The following table shows the results obtained from toe differ- 
ent plats. 

CULTURB BXPBRIMBNTS — POTATOES. 



■B» 


CultUtM. 


^''r„.?r;..'.™ 


PlatNo. «..- 


>3 


378 


Plat No. 17. . . 


9 


415 


Pl«t No. aj. . . 


>3 


3)9 


Plat No. 34. . . 


9 


4U 


Plat No. 35. . . 


'3 


304 


Plat No. j6. . - 


9 


3" 


Plat No. J7. . . 


'3 


350 


Plat No. 18. . . 


9 


330 



The average from plats given thirteen cultivations was 337.5 
bushels per acre. The average for nine cultivations was 367.5. 
As has been mentioned, this year was especially favorable for po- 
tatoes and the average for the state was extra high, being 122 
bushels per acre. 

In 1896, the experiment was continued. The adjoining plats 
selected were a part of the series which had been planted to com in 
1894. and 1895. After the corn was harvested, all plats weredrilled 
to wheat as a cover crop. This wheat made fair growth and when 
plowed under in the spring added sime humus to the soil. Other 
than this no fertilizer or manure was used, and two crops of corn 
had already been removed since a light application of barn 
manure was made. That the results might be of more value, it 
was decided to give to some of the plats only ordinary tillage, to 
other plats extra good tillage and to others excessive tillage. 

The record of the preparation of the soil for the potato crop of 
1896 is as follows : The plowing was done as early in the spring 
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as the condition of the soil would permit and the land was imme- 
diately harrowed and rolled. Before plantiug, the Acme harrow 
was used to pulverize and loosen the surface soil. Rows were 
laid off at distances of 3X f^*' ^""^ opened with a double mold- 
board plow. The seed was from selected stock and was cut so 
that two or three eyes were on each piece. More care was 
taken to have each piece of potato of good size than to have a 
certain number of eyes to each piece. Seed was dropped at 
distances of 14 inches in the row and covered with a cultivator 
to a depth of about 4 inches- All plats were planted May 9 and 
harvested October 9. The complete record of the plats will be 
seen in the table below. 

The first tillage was given May 20, before the potatoes were up, 
when all plats were tboiougbly harrowed with the spike-tooth 
harrow. The cultivation was continued until August 6, at which 
time the vines so covered the space between the rows that tillage 
could no longer be continued without producing serious injury. 

RECORD OF POTATO PLATS FOR 1896. 



, 363.6 

! 333 5 

339- 
a4S.8 



f'tiliird nilb 30I II 

potaati ami yx> Iba. ofncid phosphate. 

Fertilited with aoo lbs sulphate ol 

potash Bad 300 lbs. of acid phosphate. 

- Com parable. 

■ Comparable. '. 

Variety test. ' 

Fertilizeil witli 300 lbs of niDriate of 

potash and 300 lbs. of acid phosphate. . 
Fertilized with aoo lbs. ofstilpbate of 

polaih and 300 tbs. of acid phosphate. : 



Compantble. 



Tiiose marked "comparable" are to be studied for the effect 
of tillage only. 
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In addition to the cultivation which was given these plats they 
were sprayed four times, once with Bordeaux mixture* alone and 
three times with a Bordeaux and Paris Green mixture. 

In addition to the series of plats, a measured acre was selected 
which had been in timothy and clover the previous year. The 
soil was a clay loam and during the winter of 18956 was given a 
light top dressing of bam manure. In the spring the coarse 
material was raked off with a horse rake, and the land was fitted 
and planted to Rural New Yorker No. 2 potatoes. This acre 
received six cultivations and gave a yield of 314 bushels. 

AVERAGB Y1BI,D PBR ACRE FOR 1895. 

Plats receiving 13 cultivations, . . . 337.5 bushels. 
9 " .... 367.5 

AVBRAGB YIELD PBR ACRE FOR 1 896. 

Plats receiving 11 cultivations, . . 335.9 " 

7 " .... 3431 

3 " .... 275.2 

The one-acre field, 6 cultivations, , . 314. " 

Fertilized plats receiving 7 cultivations, 330.7 " 
Average yield per acre for New York state 

(United States Census), 1890, . . . 68.8 
Average yield per acre for New York 

state, 1895, 122. " 

Average yield per acre for all plats and the 
one acre at Cornell Univer^ty for 1895 

aud 1896 333-34 " 

From these results we are led to conclude that in potato raising 
the matter of tillage is too often neglected. The results ob- 
tained two years in succession without any application of fertil- 
izer show that the average yield of New York state is far below 
what it need be. The soil on which these experiments were con- 
ducted was not more rich in plant-food than the ordinary soils. 
The average analyses of forty-nine soils shows the following 
amount of potential plant-food to be contained in an a<3« to the 
depth of eight inches r+ 

* The Bordeaux miztare wbs made aa followa : Copper salphate 6 ponnda, 
qaick lime 4'ponudB, water 45 gallons. 

t For more extcndedsoilanalyses see Rol>erts' " The Fertility of the Land." 
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Phosphoric acid 4,219 lbs- 

Nitrogeii, 3,053 " 

Potash, 16,317 " 

An analysis of the soil from the plats on which the potatoes 
were grown shows the following amounts of potential plant-food 
per acre to the depth of one foot : 

Phosphoric acid, 3.784 lbs. 

Nitrogen , 3 .074 ' ' 

Potash , 1 2 ,063 " 

This computed to a depth of eight inches, for comparison with 
the previous analysis given, shows the following amounts: 

Phosphoric acid 2,523 lbs. 

Nitrogen 2,049 " 

Potash, 8.042 " 

It will thus be seen that with a soil containing little more than 
half the amount of potential plant-food ordinarily contained in 
soils, a yield was secured from three to four times the average 
yield of the state. 

The fact has been mentioned that this soil was gravelly. In 
securing a sample for analysis we found in the surface foot 56.79 
per cent of material fine enough to pass through a sieve of 18 
meshes to the inch, and 41.85 per cent of gravel which would 
not pass through the sieve. The loss due to drying and waste 
was 1.36 per cent. 

Iq the ordinary analysis of soils the gravel is not taken into 
consideration and only that part is now analyzed which passes 
through a sieve of 50 meshes to the inch. To. determine more 
fully what potential plant-food was in the land, it was decided to 
analyze the gravel, or that portion which failed to pass through a 
seve of 18 meshes to the inch. The result of the analysis showed 
the following amounts of potential plaut-food locked up in the 
gravel of a surface foot of one acre of the land : 

Phosphoric acid, 4,008.8 lbs. 

Potash, 11,339.8 " 

The manipulation that was necessary to cause the soil to pass 
through the sieve also broke down some of the gravel. It was 
found after sifting all the soil out that by working the remain- 
ing gravel with the hand a portion of it was so rotten that it 
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was easily disintegrated and fined, thus bringing into a more 
available condition its mineral fertilizing elements. By the fre- 
quent tillage given to the plats not only was nitrification pro- 
moted, but the mineral elements were partly liberated and made 
more available for the plant's use. 

In a soil analyzing about one-half of the average in fertility, 
enoagh plant-food was liberated and made available by means of 
tillage alone to insare a vigorous plant growth. This partially 
explains why the application of chemical fertilizers on plats 6 and 
7 and 29 and 30 failed to give any marked beneficial result. It is 
probable that had there been more moisture in the soil better 
results would have been shown from the fertilized plats, but under 
the existing conditions the fertilizer was applied at a loss 
as far as any efiect was evident on the yield of pota- 
toes. True, the fertilizers applied may be of some benefit to 
future crops, but the farmer can scarcely afford to purchase high- 
grade chemicals and apply them to his soil except for their imme- 
diate benefit to the succeeding crop, as it is well known that they 
become less readily available for the plant's use after having been 
iu the soil for a considerable time. While this is tnie of the min- 
eral fertilizers, It is more especially true of the nitrogenous, for if 
the most readily available form of nitrogen is applied, as in 
nitrate of soda, that portion of the nitrogen which is not made 
use of quickly by growing plants may be largely lost to the soil, 
being carried away by the drainage water. 

Shall the attempt be made, not only in potato culture, 
but with all farm crops, to substitute fertilizers for 
tillage? With potatoes at 25 cents per bushel and fertilizers 
at $25 per ton, is it good policy to purchase plant-food before an 
earnest effort has been made to utilize that vast store which nature 
has provided ? If the effort has been made and the soil fails to 
respond satisfactorily, then it is not only justifiable, but it may 
be a wise policy to supplement the stores of the soil with addi- 
tional readily available plant-food. The low average yield of the 
state is not so much due to lack of plant-food as to deficiency of 
moisture. It has been estimated by Professor King* that for 

•The Soil, p. 135. 
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every ton of dry matter of potatoes produced there is reqaired 
422.7 tons of water. In the case of the average yield for 1896 
with seven tiHings when there was produced 343 bushels per 
acre, the amount of dry matter was 4,342.38 pounds, or 2.17 tons. 
To mature this amount would require some 917.25 tons of water. 
This was secured to the plants by early and deep plowing of the 
land to establish the earth mulch and to prevent loss of the spring 
rains, and then by frequent surface tillage the mulch was renewed 
to lessen the loss of moisture by evaporation. 

The conservation of moisture by frequent tillage cannot be 
too strongly enforced- The liberal application of fertilizers, or 
the presence of large amounts of readily available plant-food 



)5, — Cultivator wHl iuiUd to potato euiture during earlier period 0/ growth. 
will prove of but little value if the moistnre supply is 
deficient. The old notion that tillage must cease as soon 
as the potatoes blossom, is wrong. It should be continued 
as late in the season as the growth of the vines will permit. 
As the tops spread out and begin to cover the space between the 
rows, they partially shade the soil and thus lessen the loss of 
moisture by evaporation. The cultivator should be narrowed 
and the middle of the open space kept covered with a loose earth 
mulch (Fig. 34). The implement best adapted to this work is 
one having many smill teeth so that it will leave the soil com- 
paratively level. (See Frontispiece.) Fig. 35 shows an imple- 
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ment well adapted to potato culture during the early part of the 
season. The practice of cultivating potatoes once or twice and 
then fiaishing with the shovel plow, ridging the soil or hilling 
the potatoes, is most admirably adapted to hasten evaporation of 
the moisture and to produce a meagre crop, a large percentage of 
which is small and unmarketable. 

With an abundance of plant-food and moisture for complete 
growth, another requisite is a healthy foliage, and to secure this 
requires careful attention. The earliest pest in the season of 
1896 was the little fiea beetles which made their appearance 
June 6. They work on the leaf and so puncture it that 
its vitality is injured and it is unable longer to properly per- 
form its functions. A thorough spraying with Bordeaux mixture 
put an end to their depredations. The potato beetles made their 
appearance in large numbers about June 23. The second spray- 
ing was with Bordeaux mixture and Paris green, four to six 
ounces of Paris green to 40 gallons of the Bordeaux mixture. 
This was put on most thoroughly by means of a force pump. 
The Bordeaux mixture served to prevent early blight and 
the Paris green destroyed the beetles- A third spraying was 
given July 16, the materials used being the same as in the pre 
viouscase. The late blight was almost entirely prevented and 
the Paris green served its purpose in keeping the beetks in check. 
On one plat, sprayed with the Bordeaux mixture but once, the 
vines died from two to three weeks earlier than on plats that had 
been thoroughly treated. The fourth and final spraying was given 
August loth. Had this treatment not been given, increased 
tillage would probably have failed to produce such satisfactory 
results. The period of growth would have been lessened, the 
foliage would have been unhealthy, due to the attacks of blight 
and the flea beetle, and the potato beetles would have so 
destroyed the foliage that the manufacture of starch which goes 
on in the leaves in the presence of sunlight would virtually have 
stopped. The potatoes would have been but partially developed 
and inferior in quality, and instead of having only ten bushels of 
smalloncsto three hundred bushels of large ones, the percentage of 
small ones would probably have been greatly increafcd. It is the 
custom with some to plant their potatoes late in order to avoid the 
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ravages of the potato beetle, but the potato, except early varieties, 
in this latitude, needs the full season for its perfect development. 
It must be kept growing from start to finish and he who plants 
late to avoid the beetle is diminishing the yield very materially 
over what it would be were he to plant early, and then by spray- 
ing and by frequent tillage keep the plants in a healthy, growing 
condition until the potatoes are fully matured. 

The question will arise with many potato raisers, " Will this 
extra care pay?" In 1895, the price for potatoes was almost 
unprecedently low, yet these, on account of fine quality and size, 
were sold directly from the field for 25 cents per bushel- The 
same thing was again true in the fall of 1896, and the average 
gross receipts from all plots, including the one acre field, was 
more than $80.00 per acre. 

Within one mile of the University farm a man planted five 
acres to potatoes, and raised a total of 500 bushels, about 50 per 
cent of them small and un.salable, leaving a total of 250 bushels of 
marketable potatoes as the product of five acres. His soil was 
naturally more fertile than that of the University farm. The cost 
for plowing must have been about the same per acre, also the 
cost for seed and of planting and digging, and yet while his gross 
receipts were not more than $15 per acre the University receipts 
were $80.00 per acre. The problem for solution then is whether 
it is preferable to give superior tillage and care and harvest a crop 
of 300 bushels or more per acre or whether the potatoes shall be 
permitted to care largely for themselves and give a yield of from 
50 to 100 bushels per acre. From these experiments and inves- 
tigations in potato culture we have reached the following 

Conclusions : 

I. That most arable soils possess sufficient potential plant- 
food For a bountiful crop, 

z. The average yield for the state is not more than about one- 
third what it should be, and what it would be were proper 
methods of cultivation practiced, 

3. The low average in the state is due not so much to lack of 
potential plaut-food as to the insufficient supply of moisture. 
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4. By frequentsarface tillage, moisture may be conserved and 
potential plant-food made available. 

5. Commercial fertilizeis should be used only when the soil 
fails to respond satisfactorily to tillage, or to supplement manures 
and cover crops and stores of plant-food already in the soil. 

6. Level culture is preferable to ridge or hill culture for con- 
serving moisture. Ridges should only be used when th; object 
is to relieve the soil of moisture as in low, damp fields. 

7. All other requisites being present to insure a satisfactory 
crop, full success cannot be secured unless the foliage be kept 
healthy and intact. 

I. P. Roberts. 
I,.. A. Clinton, 
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CoRNHUL University, Ithaca, N. Y., March 20, 1897. 
Honorable Commissioner of Agkicdltdrb, Albany. 

St'r: — This paper completes our survey of the stone-fruit 
indostries of western New York, and it is submitted as a bnlletin 
under the Experiment Station Extension Law. It is unnecessary 
to make any extended discussion of the methods of the tilling and 
fertilizing of plnm orchards, for these general subjects have been 
fully gone over in previous bulletins upon fruit-growing. For 
three years the writer has been studying the plum industry of 
western New York, and he has also had the advantage of two or 
three crops upon the young orchard of the Experiment Station. 
The chief value of the bulletin, however, lies in the account of 
varieties which has been contributed by S. D. Willard, of Geneva ; 
and Mr. Willard has also been most generous of suggestions 
upon plum-growing in general, and upon many other subjects, for 
several years. In fact, there is no one fruit-grower in the state 
from whom the writer has learned so much as he has from Mr. 
Willard ; and tt is therefore a satisfaction to be able to put on 
record some of the results of his long and profitable experience in 
the growing of plums for market. 

L. H. Bails?. 

The pictures of plums in this bulletin are all life size, unless 
otherwise stated in the legend. 
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NOTES UPON PLUMS. 
I. Genbral Remarks. 
Of all the important fruits, the common plum has the smallest 
American literature.* The time is perhaps not yet ripe for any 
extended treatise upon the plum, for in a large part of the country 
plum growing is yet in an experimental stage. In western New 
York, the business is reduced to a more definite and established 
ba^s than elsewhere in the country — unless possibly upon the 
Pacific coast — and a few notes upon this industry may therefore 
serve a useful purpose until a fuller treatise shall appear. 

The lypes of plums. — The plum industry is very complex, 
because so many distinct species are concerned in the genesis of 
the cultivated varieties. In this state, only the European or 
domestic plums are grown to any extent, except that the Japanese 
types are now attracting much attention ; yet it will be worth our 
while to get a broad view of the subject by fixing the general 
basis of the plum industry in our minds. The plums cultivated 
in the United States belong to the following groups : — 
I- Domeslica or European types, Prunus dotneslica. Native to 
western Asia. Comprises the common or old-time piumSi 
such as Green Gage, Lombard, Bradshaw, Yellow Egg, 
Damsons, and the like. The leading plums from Lake Mich- 
igan eastward and north of the Ohio, and on the Pacific 
slope. 

II. The myrobalan or cherry plum type, Prunus cerasi/era. 
Native to southeastern Europe or southwestern Asia- Much 
used for stocks upon which to bud plums, and also the par- 
ent ofafcw named varieties, like Golden Cherry ; and DeCar- 
adeuc and Marianna are either ofl shoots of it or hybrids be- 
tween it and one of the native plums. See Bulletin 38. 

III. Japanese types, Prunus triflora. Probably native to China. 
Thetypeseemsto begenerally adapted to theUnited States, and 

'Tte only Americaa book I km 
Cope's "PrttCtiol Treatise on riun: 
PP-45- 
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will ceTtaicty be of great valae to boih the south aod north. 
See our Bnlletins 62 and 106 for full accounts of these plums. 
IV- The Apricot or Simon plnm, Prunus Simonii. Native to 
China. Widely disseminated in this coantry, but little grown 
except, perhaps, in parts of California. See our Bulletin 5 1 . 

V. The Americana types, Prunus Americana. The common 
wild plum of the north, and extending westward to the Rocky 
Mountains and southward to the Gulf and Texas. Admir- 
ably adapted to climates too severe for the domestica plums, 
as the plains and the upper Mississippi valley. See our Bul- 
letin 38 for accounts of all the native plums. 

VI. The Wild Goose or hortnlana types, Prunus hortuiana. A 
mongrel type of plums, comprising such kinds as Wild 
Goose, Wayland, Moreman, Miner and Golden Beauty. No 
doubt hybrids of the last and the next. 

VII. The Chickasaw types, Prunus angusti/oiia (or P. CAi'casa). 
Native to the Southern states, and there cultivated (from 
sonthem Delaware southwards) in such varieties as Newman, 
Caddo Chief, and Lone Star. 

VIII. The Sand plum, Prunus Walsoni. Nativeto Kansas and 
Nebraska. A bush-like species, little known in cultivation. 
A hybrid of this and the Western Sand Cherry is the Utah 
Hybrid Cherry. See our Bulletin 70. 

IX. The Beach plum, Prunus marilima. Native to the coast 
from New Brunswick to Virginia. In cultivation represented 
by the unimportant Bassett's American ; also as an orna- 
mental plant. 

X. The Pacific coast plum, Prunus subcordala. Native to Ore- 
gon and California. Sparingly known in cultivation, chiefly 
in the form known as the SissoQ plum (var. Kelloggii). 

With these ten types coming into cultivation in the rapidly 
enlarging fruit zones of our immense country, who can forsee 
what the final outcome as to types and varieties may be !* 

The remarks in the present paper are meant to apply only to 
the domestica and Japanese plums, chiefly to the former. In 

•Foranhisloricnl and pliilosophical stelcli of our plums, see Bailey, "The 
Sun'ival of Ihc Uulike," p. 418. 
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respect to varieties, it is difficult to make any classificatioc of 
those of the domestica stock. Perhaps the best that cottld be 
done would be to make four loose groaps, as follows : 
I . Damsons comprising very small firm plums of various colors, 
generally borne in clusters, the leaves mostly small. The 
run-wild plnms of old roadsides and farmyards are mostly 
of the damson type. (Fig. 46 and title page.) 
a. The green gages, comprising various smallish, green or yel- 
low-green plums of spherical form and mostly of high quality. 
Reine Claude is the commonest representative of this group 
in this State. There seems to be uo specific Green Gage 
generally propagated in this country. The name has now 
come to represent a class of plums. 

3. Large yellow plums, such as Coe's Golden Drop, Washing- 
ton, and the like. 

4. Large colored plums, including the various red, blue and 
purple varieties, like the bine prunes, Lombard, Bradshaw, 
Qnackenboss, etc. 

In respect to hardiness of the different types of plums, it may 
be said that at Cornell the Japanese and domestica varieties are 
about equally resistant to cold. Neither of them bore fruit last 
year, but the winter of 1895-6 was one of vCTy unusual severity. 
The Americana types are very hardy. Fig. 37 shows .sprigs of 
the three types taken at blossoming time in 1896. The upper 
shoot is Abundance (Japanese), the middle one JeSUrson (domes- 
tica), and the lowest one Quaker (Americana). In the tno first, 
the fruit-spurs were entirely killed. Although the Ameticauas 
are so very hardy, we do not recommend them for market culti- 
vation in western New York because they are inferior to the 
domesticas and the years are very seldom in which the domes- 
ticas are injured seriously by cold. 

The leading type of plum for western New York will no doubt 
always be the domesticas. The Japanese varieties are important 
because they add variety to the list, and especially because they 
are rich in very early kinds and the fruit is so firm that it carries 
well ; a^de from this, the trees are vigorous and very productive, 
and they are less liable to the attacks of the black-knot and the 
shot-hole fungus than the domesticas are. 
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The plum orchard. — Coining now to the general question of 
plum growing, it may be said that the plum is emphatically a 
special ihtit ; that is, it is one which does not have a regular 
standing la the market as pears, apples or even peaches have, 
but is more or less dependent for its sale upon the general supply 
of other fruits. In other words, it is a fruit of seomdary import- 



yj.—'A condifion, not a Iheory. Showing how the winter of i8gs-6 used up 
the fruit-spun of Japanese and domestiea plums, but did not inj'urt 
the Atnericanas. 

ance, so far as the market is concetned. This being the case, it 
will readily be seen that it is not a difficult matter to overplant 
for the plum market. In western New York, the industry has 
been developed to a very important extent, but the production of 
fruit has probably not yet reached its zenith. Many of the 
orchards have been planted with no particular forethought, but 
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largely because some one else had done well witb his plantation. 
It would be easy to figure np the prospective crops from the plum 
trees which ore now growing in western New York and to see 
that the product woold very likdy over-stoch the market. But 
it must be remembered that probably not more than half of these 
trees will ever produce full crops of fiuit. The same remark will 
' apply to any kind of fruit which is set in large quantities. The 
success of fruit-growing is so intimately connected with the 
thoronghness, care and business ability of the grower bimsdf, 
that one can new prophesy what the results of any fruit industry 
are likely to be. In every fruit business there are likdy to be a 
great many fiulures, from the commerdal standpoint, and 
only a few pronounced successes. 

The pinm thrives upon a variety of soils, but it generally does 
best when planted upon day loam. It usually thrives best upon 
lands which are suited to pears, or upon the heavier lands which 
are adapted to apples. Yet there are many varieties which ihrive 
well upon lands which are comparativdy light and sometimes 
almost sandy. 

The stodcs upon which plums are grown are very various. By 
&r the greater number of the trees in the north are now grown 
upon the myrobalaa stock, which is a species of rather 
slow-growing jdum, native to southeastern Europe and south- 
western Asia. This is thestock which issometimes recommended 
in the older fruit books for the making of dwarf trees ; but unless 
the top is kept well headed in, the trees generally make normal 
growth upon it. Trees grown upon this root are usually larger 
and finer at one or two years of age than those grown upon other 
plum stocks, and the probability is that they are nearly as useful 
from the grower's standpoint as any other. However, there are 
some varieties which overgrow the myrobalan, and the stock is 
very likely to sprout from the ground and thereby cause trouble- 
I am convinced that the most ideal stock, from the standpoint of 
the grower, is the domestica plnm itself, but it is more difficult to 
secure seeds of it, the stock is more variable and it is more likely 
to be injured in the nursery row by the leaf fungi ; therefore, as 
a matter of practice, the myrobalan has very generally supplanted 
it. In the southern states the peach is largely used as a stock 
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Upon which to grow plums and it seems to be gaining favor in the 
north. It is undoubtedly a very excellent stock for sandy lands, 
and, in fact, is probably more preferable for such lands than the 
myrobalan itself. Some varieties — of which the Lombard and 
French Damson are examples — do not take well upon the peach. 
The Japanese plums are commonly worked upon the peach stock 
and they seem to make an excellent union with it and to give 
every promise of being hardy and durable. The Mariauna stock, 
which is much recommended in the south, has not found great 
favor in New York. 

Many of the varieties of plums are such slow and crooked grow- 
ers in the nurseries that it is advisable to graft them or bud them 
upon some strong and straight stock. The I/>mbard is no doubt 
the best stock for this purpose which is now grown by nursery- 
men. The old Union Purple is one of the very best of stocks, 
but it is not grown much at the present time. All such varieties 
as Reine Claude, German Prune, Copper, etc., are probably best 
when top-worked upon some such stock. 

Plum trees are nsoally planted when two years old from the 
bud, although some of the strong-growing kinds may be planted 
at a year old with the very best results. As a rule, plum trees 
are planted about as far apart as peaches are, that is, from 15 to 
18 feet apart each way. Many growers prefer to plant them 
closer one way than the other and eventually to stop cultivation 
in one direction. If this system is used, they may be placed iS 
or 20 feet apart one way, and from 10 to 12 feet the other way. 
The trees are pruned in essentially the same way that apple trees 
are, when planted. It is generally advisable to start tops as low 
as possible and yet allow of the working of the curculio catcher 
below them. This means that the limbs should start out from 
three or four feet above the ground. With the modem imple- 
ments and methods of tillage, there is no inconvenience in work- 
ing the land if tops are started as low as this. 

The subsequent pruning of the plum tree has no special difficul- 
ties. About four or five main limbs are allowed to form the 
framework of the top, and in most varieties, especially those 
which are not very tall growers, the central trunk or leader may 
be allowed to remain. There is constant demand for information 
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as to whether j'oung trees should be headed-in. There can be ao 
positive answer to this question. If the trees are growing very 
vigorously, so that they become too tall and whip-like, it is best 
to head them in ; but it mast be remembered that this redundant 
growth commonly ceases and the tree begins to ^read when the 
bearing time arrives. If trees are making too vigorous growth, 
the real corrective of the difficulty is to stop the growth by with- 
holding fertilizers or cultivation rather than by heading-in the 
tree. Vigorous headiuj^-in only makes the growth the stronger. 
All this is a very different matter from the customary heading-in 
of old trees. Some growers prefer to let a plum tree take its 
natural open, spreading growth, whilst others desire to keep it 
sheared in to allow the trees to be planted closer together and to 
keep the fhiit nearer the center of the tree. This is very largely 
a matter of personal preference and there are probably no very 
decided advantages in either system when it is cairied oat system- 
atically and couscientionsly. For myself, I believe that the 
heading-iu of plnm trees is practiced to too great an extent in 
western New York, but I should by no means be dogmatic in 
this opinion. It should be said that the plum tree will need 
pretty careful attention from year to year to keep the top in shape, 
to cut out and paint over all injured places and in other ways to 
protect the tree from accidents and from injuries of storm and 
insects. 

In common with all fruits, the plum demands good tillage and 
liberal feeding if satisfactory results are to be obtained. The 
extended remarks upon the tilling and fertilizing of fruit lands 
which are made in our Bulletins 72, 102, 103, and also tn 1 19 and 
t20, apply with fall emphasis to the plum. Well-tilled trees 
should begin to bear when three years set, and, at eight and ten 
years of age, the prolific varieties should be bearing three bushels 
of first quality fruit in every good year. 

/nseils and diseases. — In respect to insects and diseases of the 
plum, it will not be necessary to say much upon this occasion. 
The black -knot is fully treated in our Bulletin 81. It is only 
necessary to say in pasang that the knot is best kept in check by 
systematically cutting it out whenever it is seen. At all events, 
the growv should go over his orchard for it in the summer time 



byGoO'^lc 



176 BotLBTIN 131, 

and again as soon as the leaves are off in tlie fall. If trees are 
thorongbly sprayed every year with Bordeanx mixture for the 
leaf-blight fuogtis, the black-lmot will make comparatively few 
inroads into the orchard. 

The blight which canses the leaves to fell in August or Septem- 
ber is one of the most serions diseases of the plum orchard ; bat 
the disease can readily be kept in check by thorough spraying 
with Bordeaux mixture two or three times during the summer. 
We have found, at Ithaca 
that we can hold the leaves 
on until frost by sprayings 
wliich have begun about 
two weeks after the blos- 
soms &U, and repeated two 
or three times during the 
season. A somewhat full 
account of these experi- 
ments will be found in our 
Bulletin 86. 

The fruit-rot is another 
serious difficulty of the 
plum. This is the work of 
afnugus. Many times the 
dead and drie<] fruit may be 
seen hanging upon the tree 
all winter, as shown in Fig. 
38 ; and in such cases it is 
^—i-Vuit-roto/ thi piuin. The upper very likely that the fruit- 
spur is dead, prodaily killed by the sp„r will be killed as the up- 
jungus. P^^ ^^^ j^ ^^ picture has 

been. In handhng this disease, the first consideration is the fact 
that some varieties are much more susceptible to it than others 
are. The I^onibard is one of the very worst. Again, if the fruit 
grows in dense clusters, the disease is more apt to be severe. 
The thinning of the fruit, therefore, is one of the very best preven- 
tives of the spread of the disease and at the same time, also, one 
of the most efficient means of increasing the size, quality and sala- 
bleness of the product. It may, therefore, be expected to pay in 
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two dii'ections. The specific treatment for the disease is to spray 
with Bordeaux mixture, applied in about the same manner as for 
the leaf-blight fungus. The treatment of this disease is more 
specifically explained in otir Bulletin 86. 

The recent incursion of the plum scale in western New York, 
which has created so much alarm, is fully treated in our Bulletin 
83. This insect, although formidable, may be kept in check 
almost completely by thorough sprayings with strong kerosene 
emulsion in the winter time. 

There still remains the curculio, or the insect which is the par- 
ent of the worms in the fruit. A full report upon this insect may 
be expected at a future time. It is enough for the present pur- 
pose to say that the mature beetle lays the eggs in the fruits when 
they axe very small, usually beginning its work about as soon as 
the flowers fall. These eggs soon hatch and the little maggot 
bores into the fruit. Those fruits which are attacked whilst very 
young ordinarily &U from the tree, but those which are attacked 
when they are half or more grown may adhere to the tree but 
are wormy and gummy at the pidctng time. The mature beetles 
are slu^^sh in the mornings and are easily jarred from the trees. 
Taking advantage of this &ct, the iruit grower may jar them into 
sheets or a large canvas hopper which is wheeled from tree to 
tree upon a wheelbarrow-like frame and under the apex of which 
is a tin can into which the insects roll. One of these hopper 
machines is seen in Fig. 39. There is a slit or opening in one ^de 
of the hopper which allows the tree to stand nearly in the middle 
of the canvas. The operator then gives the tree two or three 
sharp jars with a padded pole or mallet. The edges of the hop- 
per are then quickly shaken with the bands and the insects roll 
down into the tin receptacle. In this receptacle there is kerosene 
oil, or it may be emptied from time to time- Just how long this 
machine is to be run in the orchard will depend entirely upon cir- 
cumstances. It is advisable to use the catcher soon after the 
blossoms fall for the purpose of f nding out how abundant the 
insects are. If a few insects are caught upon each tree, there is 
indication that there are enough of the pests to make serious 
trouble. If after a few days the insects seem to have disappeared, 
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it will not be necessary to continue the hunt. In some years, 
especially in those succeedii^ a very heavy crop, it may be neces- 
sary to run the cnrculio-catcher every morning for four or five 
weeks; but, as a rule, it will not be necessary to use it oftener 
than two or three times a week during that season ; and some- 
times the season may be shortened by one-half. The insects fall 
most readily when the weather is cool and it is, therefore, best to 



39. — The Geneva type of curculio-calcher. 

get through the whole orchard, if possible, before noon. Upon 
cloudy days, however, the insects may be caught all day. 
Although this may seem to be a laborious and expensive opera- 
tion, it really is not so. A smart man can attend to 300 to 400 
full-bearing trees in six hours, if the ground has been well rolled 
or firmed as it should be before the bugging operation begins. 
But whether the operation is troublesome or not, it is the price of 
plums and the grower must not expect to long succeed without 
it. The same treatment is essential to the saving of peaches and 
rarely, also, of sour cherries. 
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yarieties. — The most popular variety of the plum, and also oue 
of the poorest, is the Lombard, Its redeeming merits are its 
great productiveness and the vigor and hardiness of the tree. The 
fruit is of o quality, it comes at a season when the market 

is full of plums and other fhiits, it is very susceptible to the leaf- 
blight fungus and the fruit-rot, and its color is not of the best. 
The very fact that it is the commonest and cheapest plum would 
seem to indicate that it is not the best variety from which to 
make the greatest commercial success. I am convinced that the 
Lombard has beeu greatly overplauted ; yet, I know of many 
orchards of it which are very successful commercially. In west* 
em New York the best markets are likely to be found for the 
early and late plums, and for those which have very pronounced 
colors, especially those which are dark red or purple. Some of 
the dark yellows are also very excellent for market fruits. Pmtts 
of nondescript colors, like those which border on the ill-defined 
reds, the browns and the lemon yellows, are usually not profitable. 
There is some exception to all this in the case of the Reine 
Claude, which is a yellowish-green plum ; but its great merit as 
a culinary variety and its established reputation save it from the 
general condemnation of plums of that class. There is also an 
exception in the small Damson plums which are highly esteemed 
in some markets, especially in Boston, for culinary purposes. 

It would be impossible to give any list of varieties which would 
be adapted to any particular orchard. The question of varieties 
is very largely a personal oue. Very much depends upon what 
ideal the grower has in his mind, and also upon his soil and loca- 
tion and the like. Amongst the plums which can be most 
confidently recommended for market in western New York are 
the following : Field, Bradshaw, Coe's Golden Drop, Hudson 
River Purple Egg, Italian Prune, Empire, Grand Duke, Arch 
Duke, Monarch, Gneii, Peter's Yellow Gage, Reine Claude and 
Copper. Amongst the Damsons, the French and the Farleigh 
are perhaps the best. Of the Japanese plums, the only ones 
which I would care to recommend for profit in western New York 
at present are the Red June, Abundance, Burbank and Chase. 
The Red June promises to be the best very early market plum for 
this region which I know. So far as known, the domestica and 
Japanese plums are self-fertile, but it is always the safest course 
to plant varieties in alternate rows. 
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II. Varieties of Plums in western New York. 
By S. D. Wmard. 

Aq experience of a quarter of a centnry in cnltivatitig the plain 
has afforded oonvindag proof that, upon my soil at least, thi» 
fruit is like many others in the &ct that the list of Tariettes 
adapted to profitab e orchard prodaction is limited in number. 
Some are tender in the wood, others defective in tbeir foliage,* 
others maturing at the wrong period or possessed ef other weak 
points that render them unfit to be grown in the commercial 
orchard of western New York. It will readily be seen that the 
result of my experience, as demonstrated in testing the various- 
sorts of plums, has been with reference to the one idea of profit. 
Believeing that the descriptions contained in our fruit works and 
nursery catalogtfes, — Ihe latter being in the main copied from, 
writings regarded as authority on these subjects, — are oftentimes- 
misleading to the planter and are followed by ventures that are 
alike unsatisfactory and unprofitable, I have taken pains to make 
descriptions directly from life. All enjoy the delicious quality of 
a favorite product, but how often the question is lost sight of, as 
to whether it can be grown in quantity and at a price that will 
enable us to supply it to others at a profit over and above the 
cost of production ! 

Soil and surroundings have their influence upon the health, 
vigor and productiveness of a variety; hence it is frequently found. 
that a fruit may be a failure on one soil and a success elsewhere. 
This feature has been very marked in the cultivation of the 
strawberry, and it is likewise true of the plum. Careful observa- 
tion has led me to believe that any tree which has an inherent 
weakness, either in foliage or wood, is to be looked upon with 
suspicion when considered as an orchard sort for the average 

• Mr. Willard prefera to grow varieties which are not sabject to the leaf- 
blight fungiis, rather than spray for the disease. He has given paiticnlar 
~ atteution to the choosing of resistant varieties, and this will Recount for hia 
condemnation of certain varieties wh'cfa are otherwise desirable. A tree 
which Is serio-sly attacked by the leaf-blight is very likely to be injond by 
the sQcceeding winter. — L. u. a. 
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planter. Being desirotts of secoring tbe largest line of varieties 
that might be of value, a selection was made from foreign cata- 
logues of sorts highly commended, and these have been tested 
with results which, as will be seen, are not entirely satis&ctory, 
as but few out of the entire number have made a record that would 
warrant their cultivation on any extended scale. 

In the subjoined list, nineteen foreign varieties which I have 
thoroughly tested from direct importations are narked with an 
asterisk (■=). 

" .-IrcA Duke. — A large, dark colored, very prolific plum, ripening abont 
the 25th of September at Geneva and often hanging much later ; flesh hard 
and a good shipper, hence an excellent late market variety for the orchardist 
and should be more largely planted. I bespeak for this variety future popu- 
larity. Originated by Thomas Rivers, Sawbridge worth, England. See Grand 
Duke." 

Baker Prune. — Origin, Collingwood, Canada. We obtained this varied 
several years since Aid from observing it as top-grafted in our orchard are 
much pleased with its habits of growth. It seems to have been grown many 
vi;ars where it originated and is said to be hardy and prolific. Fruit resen.- 
bles the Italian Prune in color and quality, perhaps atrille smaller and about 
two ueeks later in ripening. Should its good characteristics be maintained 
u]xiu further trial, I should regard it as the best of prunes for the com- 
mercial orchard. 

* SiV/frTi.—Anotherplum highly commended abroad for its excellence in 
quality and great productiveness, traits which were fully confirmed during 
the short period of existence of the trees after they began to make a crop, 
but tliey tacked the robust character required to maintain themselves, and, 
like their companions, found their way to the brush heap after setting their 
third crop. 

Braiishazv {A'iagara). — A variety now very well known in all the plum- 
growing regions of the United States. Unsurpassed for beauty and produc- 
tiveness aa well as great hardiness of tree, with a foliage so perfect as to con- 
tribute in an essential degree to its health. During the period of twenty-two 
jears in which I have fruited this variety, T have never known it to cast its 
foliage prematurely ; hence, the oldest trees are apparently as healthy as 
tliough they had never borne a crop of fruit. Fruit large, oval, often with a 
slight neck ; skin re<idi.'ih purple ; fle^h yellow, rather coarse but juicy and 
gooil ; ripening from tenth to twentieth of August at Geneva. Its beauty as 
a market sort is uiisurpa.sscd and were its period of ripening in the month 
of July or past tile middle of September might be regarded as one of the 
most desirable of all plums for the commercial orchard. It has been 
planted very extensively, and it is a question whether there are not enough 
now _^rowing to meet the demands of the city fruit stands for years to come, 
as it cannot be regarded as a desirable sort for peserving purposes. 
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Canada Orleans. — A veiy productive varietj of medium size obteined at 
Bamilton, Ontario. Skin light green to yellow shaded to light purple in 
the sun ; quality good ; ripening August ijth to 20th. Tree hardy, bearing 
good crops alternate yeaia. Of no special value to the market grower. 

Coe's Golden Drop. — Of English origin. Fruit large, oval or short egg~ 
■bape ; skin light yellow ; flesh rich and quality excellent when well rip- 
ened ; requires a quick soil and favorable season to ripen it well. Tree slow, 
poor grower but very hardy ; has produced best with me when top-worked 
on other strong growing sorts. In unfavorable seasons has shown inclina> 
tion to rot, but it may be regarded as one of the good yellow plums. This 
plum, or something exceedingly like it, has been seat out on the Pacific 
Coast as e prune. 

Coe's Late Red.^PLa English variety. Fruit medium size; skin light 
purplish red ; flesh yellow ; very firm and excellent for preserving or ship- 
ping ; productive and late, ripening in October and frequently hanging well 
into November. The Ute John J. Thomas once said to me, if he could have 
only one variety of plum, this would be his choice because of its lateness 
and value for culinary purposes. As a tree, its' growing habits are unsatis- 
factory, and, therefore, it will never be popular with nurserymen. It will 
do best top-worked on vigorous growing sorts. 

^^/•/^■(FrenchJ.^Alateplum.veryproductiveand profitable, ripening last 
of September, frequently hanging into October ; fruit medium, dark copper 
color and valuable tor preserving. Tree a. poor grower ; hence, can rarely 
be found in hands of nurserymen. It should be worked on some strong 
growing sort. A fine shipper and usually sells at good prices. [Fruit globu- 
lar, copper-purple with thin bloom. Valuable because of extreme lateness. 
— L. H. B.] 

Cmger'i Scarlet. — A variety that several years since was grown largely in 
Uie vicinityof Geneva. The name indicatesthe color, whichmakes it attrac- 
tive when grown exposed to the sun, but the site and quality being against 
it both for market and family use, it has been supplanted by others of more 

• Curiew. — An enormous bearer of attractive large, deep blue fruit, ripen- 
ing just before the middle of August; butthe foliage dropsearly. preventing 
at times a fair maturity of the crop and unfitting the tree to withstand the 
severity of our winters, 

• Czar. — Origin, England. A large, early, purple plum, rich and good ; 
ripening about July asih ; very productive. Detective in foliage; though 
fine in quality of fruit, it is of no value. Its extreme earliness would make 
it valuable were it more hardy. 

• Diamond (Vi%. 40,\1.). — Large, dark purple, with abeautiful bloom which 
renders it very attractive in appearance and sought for on the markets. Tree 
Tcry productive, hardy and one of the best of English introductions, and. 
In my opinion, when better known, will be highly regarded as an orchard 
variety. 
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Duant'' I^TpU. — Fruit very large, 
oblong ; skin reddish purple ; flesh 
yellowish, juicy and sweet, quality 
good ; desirable for the garden or 
home use, but ripens with too mawy 
others to have market value, being at 
its best between 8th and 15th of 
August here. This is one of the old 
varieties that is rarely heard of to-day. 

* Early Rivers. — Of English origin. 
Medium size, oval ; purple ; rich aud 
juicy ; perfect free stone ; ripening 
last of July. Very productive, but 
the tree has been very tender and for 
this reason has been discarded, and I 
believe would be of no value to anyone. 

Empire (Fig. 41). — Originated in 
Cortland county, in this state, and at 
one time sent out under the name of 
the Rood plum. Oval ; color dork pur- 
ple ; large ; quality good ; tree hardy, 
productive and vigorous. Fruit ripen- 
ing about September 5th to lotb. A 
variety that may become a popular 
orchard sort See Shipper's Pridt 

*Farleigh Z^afw job.— Fruit dark 
purple, a little smaller than Shrop- 
shire (which see ), intensely productive 
and one of the most hardy of all plums 
in bud and wood. It is valuable as an 
orchard tree and when better kno^n 
will be in demand. 

Field,— Pi. seedling of Bradsbaw ; 
ripening ten days earlier, of same large 
«ze and color, except that it is darker 
and not so attractive. The fact, how- 
ever, that it comes upon the market 
earlier adds toils value. It originated 
in Schoharie County, New York. It 
has an excellent foliage and ripiens an 
extremely hard bone-like wood well 
calculated to withstand injury from 
severe cold. It seta a heavy crop in 
alternate years. 

*Frenck Damson (Fig.41.1.). — One 
of the largest of the Damson family. 
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Dark copper color, ripening about 
September 7th, and carries a foliage 
so perfect aa to insure complete ripen- 
ing of its wood. A very valuable mar- 
ket variety which is but little grown. 

General ffand.—'Prnt large ; skin 
deep yellow when ripe ; rather coarse, 
and not sufficiently productive to be 
regarded with favor by the orchardist. 
It ripens early in September, but trees 
of large size, — fifteen to twenty years 
of age, —have never produced sufficient 
to pay for the use of the ground they 
occupy and have recently been grafted 
over to more valuable sortEn 

German Prune (Fig. 43). — So many 
plums are in cultivation under this 
name that it seems difficult ,to fis the 
title. I have no less than bik, al! dif- 
fering more or less in habit of growth, 
and yet the fruit deserves the name 
of a German Prune. These varieties 
Iiave been obtained from parties in dif- 
ferent sections, each claiming his as 
the best Frnit long andoval, apt to 
be swollen on one side ; skin purple 
-with a fine bloom ; ripens from Septem- 
lier 1st to 1 2th. This prune is valuable 
for a marked sort or for home use and 
aeUa at outside prices. As a rule, the 
trees are poor growers and rarely afford 
satisfaction to those who de^re to se- 
cure the growing habits of the Lom- 
bard in all of the plum family. See 
Italian Prune and Weedsport 'Prune. 

Giant fVune. — One of the new pro- 
ductions of Luther Bin-bank, of Santa 
Rosa, California, to whom I am in- 
debted for the satisfaction of having 
fruited it from buds sent me a few years 
since. I have found it fully equal in 
nze and quality to specimens grown 
on the Pacific Coast. It may be classed 
as very large, oval, dark purple plum 
rf excellent quality. The tree, as 
grown top - worked upon Ijombard, 
aeems to be of good growing halnt 



\t.— Shipper's Pride. 
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• Grand Duke ( Fig. 40. IV, ), — Originated and sent out in Qnglanil by 
aame party that sent aut Arch Duke and Monarch. Mr. Thomas Rivers lias 
furnished to the world these three of the largest and most I>eaiitirul late 
pluma of recent introduction. The Grand Duke is a very ki^epurple plum, 
BO attractive in its appearance as to be a fine market sort and apparently well 
adapted for general cultivation over a wide area. Unfortunately, tlie tree is 
not a sbong gtower and makes surfoce slowly on which to spread a crop of 
fruit. When top-grafted 



4 J. — The normal or predominant type of German Prune, 

the front slowly. It ripens from Sept 15th to aoth at Geneva, and can 
be classed as belonging to the late-ripening sorts. 

Green Gage. — The standard of excellence in the opinion of many. Fruit 
round ; small ; skin green ; flesh pale green, melting and juicy, parting 
freely from the stone. Tree an abundant bearer, but so dwarfish in its 
habiU of growth that no nurseryman will attempt its propagation ; hence, 
but little is known of it at the present day. Indeed, the variety is practically 
obsolete. It ripens about the middle of Aiigust, A fine sort to be found in 
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a list for home porposcB and can be best grown by top working npon Lom- 
bard or some strong growing variety. A bbtoric plum, of Old World origin. 
Cueii. — Fruit large, oval ; skin dark purple, covered with a thick bloom. 
Tree veiy hardy and prodnctive ; strong grower ; quality fair, chiefly 
valuable for culinary purposes, ripens about August 15th, or a little too early 
for the market orchard. It had its origin at Lansingburg, N. Y. I bad the 
honor of iatroduciag this variety at Geneva, having obtained the buds at 
Athens, N. V., about twenty-two years since. [Fruit pointed or conical, 

-I. H. B.] 

* Heron. — Fruit large, light-purple and red; a free-stone of fine quality, - 
ripening early in Angust. A good producer, but the foliage has shown a 
weakness that seemingly unfits it as an orchard variety for our latitude. 

Hudson River Purple Egg (Fig. 40, III.), — A variety, as the name indi- 
cates, having its origin on the Hudson River. Fruit long and oval, dark 
purple, ripening Sept. i to 10 ; good producer only when the tree has age, 
and the most vigorous of all plums as a grower. It requires an annual cut- 
tiug-in of the young growth to keep it within bounds until heavy fruiting 
checks the growth. One of the most valuable of its season as a market sort, 
but inclined to suffer from the depredations of the black-knot in seasons 
favorable for the development of the disease. Its productiveness is greatly 
increased by working on other sorts. 

* Ickworih Imperatrice. — A roundish-oval, purple, medium sized, rich, 
juicy plum, and when well ripened most excellent for eating. Sets fruit 
rather scattering and will hang a long time on the tree. Rather slow 
grower, but very hardy. It is doubtful whether it will become a popular 
market sort, but holding well into October makes it desirable. 

Imperial Gage. — Origin, Flushing, Long Island. Fruit medium to large, 
oval, green, inclined to yellow when ripe, rich and juicy, excellent in qual- 
ity and of deserved popularity in a general collection ; has not proved a 
valuable market variety with me ; and as the demand for it is becoming less 
annually, it is fair to presume that the experience of others is the same as my 
own in regard to its value in the commercial orchard. 

Imperial Ottoman. — A very early ripening variety of excellence, hut little 
known. Fruit medium in size ; round ; skin dull yellow ; flesh juicy, sweet 
and good. Tree hardy and very productive. Fruit ripens last of July, and 
should be more generally known. Ripening early, it sells readily in the 
markets and a few trees that we have fruited for fifteen years have been a 
good investment ; and yet we doubt whether a single tree could be found 
growing in a nursery in the state. 

Italian Prune, or Fellenberg (Fig. 44). — One of the best of the prune 
family. Fruit large, oval ; skin dark blue with fine bloom ; fine to eat from 
the hand or for preserving and sella at highest price in market ; often hang- 
ing into late September. [Tree a round-headed grower, with well-marked 
foliage. Fruit long and blunt-pointed, nnequal-sided, blue with a very dense 
Uoom, a third larger than most of the strains which are grown under the 
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name of German Prane. In western New York it ripens in mid-September. 
Much prized by commercial plum growers. — l. h, b.] 

Jefferson. — One of the choice table plums ; large ; sitin yellow ; excellent 
in quality but lacking the essentials demanded as a market sort ; hence, is 
not in demand and will soon be nnlcnown. Ripens a little later than 
Wasciington (which see,) 

* Late Transparent . — Fruit large ; round ; greenishyellow changing to pur- 
ple according to sun exposure \ flesh Arm and juicy, nearly equal to Green 



4i.—/ialian ftune, or FeUenberg. 

it has been voted as being of too little value for general culture and is 
dropped from our list. 

Lombard. — Originated in the eastern part of this state. Tree one of the 
most vigorous of the plum family and perhaps more generally known than 
any other. Skill dark red, often green in the shade. It is inclined to over- 
production ; hence, rarely makes a crop except in alternate years. To get 
best results, fruit should be thinned out one-half. Its period of ripening 
— middle to last of August — is such as to bring it in competition with other 
fruits, when it sells at low prices. Quality good when well ripened, but 
chiefly in demand by the canning factories as a low-priced plum. 
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McLaughlin. — A variety orifrinatiiig id Maine and disseminated by a 
party whose name it bears. Pniit medium to large ; nearly round and 
flattened at both enda ; skin tender, yellow and apt to be red in the sun ; 
flesh firm, sweet and when perfectly matured excelleDt ; ripening last of 
August. Tree hardy and productive. A desirable sort to be grown in a 
small way in a home collection, but for some reason choice fruit of this 
variety has met with no favor upon markets where I have placed it ; hence, 
I cannot commend it to the commercial orchardist. Its period of ripening 
may be one reason of its lack of popularity. At one time I had in fruiting a 
large number of trees, many of which have been top-worked over to varie- 
ties of greater value. [See history and picture of this variety in American 
Gardening, May, 1893, p. 299, by Professor W. M. Munson. — L. H. B.] 

* Mallard. — Fruit large ; deep purple ; flesh very rich and juicy ; free- 
stone ; tree fairly producrive. Season about middle of August, but the tree 
lacks the vigor required to withstand our trying climate ; and while it 
might be looked upon with favor in a collection of an amateur by reason of 
its quality, to the commercial orchardist it would have no value. English. 

Mtddleburg. — A plum of recent introduction from Schoharie County, N. 
Y. Tree very rugged, setting a full crop in alternate years of large, fine 
fruit that ripens late in September, often holding well into October. Skia 
yellow shaded with lilac and purple. Its attractive color and late ripening 
make it a valuable market sort, particularly on account of Its hardiness. Its 
defect is a foliage that is inclined to drop in unfavorable seasons. 

'''Monarch (Fig. 40, V. ). — Fruit very large; roundish oval; dark par* 
plish blue : perfect free-stone. Tree robust, with a dense foliage, and an 
abundant bearer. In period of ripening, a little later than Grand Duke. 
One of the valuable English plums originated and introduced by Mr. 
Rivers. See Grand Duke. 

Monroe Egg. — Origin, Monroe County, New York. Fruit medium size ; 
oval ; skin greenish yellow ; flesh rather firm and sweet ; skin rather tough, 
which makes it a favorite with the canners. It produces a heavy crop alter- 
nate years and ripens about with Impierial Gage, from last of August to 
September first. We have a few trees that have been fruiting for over 
twenty years but as it is not well received upon the city markets, there is no 
reason to commend it to the notice of fruit-groweis. Years since it was in 
cultivation very generally by nurserymen, while to-day it can scarcely be 
found. Often called the Monroe. 

Moore's Arctic.~-K plum received from Prince Edward's Island several 
years since and while highly regarded there and elsewhere north by reason 
of its hardiness, seems to have no qualities that should make it valuable to 
the commercial grower here. A medium size, dark colored variety, ripen- 
ing last of August and in quality below the average of those that can be 
denominated good. We have abandoned its culture. 

Niagara.— ^K^ Bradshaw. 

Orange Prune. — A variety originating, I think, in Orange County of thla 
State and highly commended at one time, but of no value whatever as 
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grown id iny orchard. Trees have been grafted over. In size, color and 
quality an absolute failure. 

Oswego. — Origin, Oswego, N. Y., and said to be a seedling, but bo 
strongly resembling Pond's Seedling, or Ponthill, that I am inclined to 

regard them as identical. 

Peter's Yellow Gage (Fig. 45.). — Origin unknown. Fruit medium to 
large; nearly globular ; pale yellow, sometimes little shaded redinthesun ; 
flesh yellDwish, very rich and juicy ; ripening about middle of August. 
True hardy in wood and bud, an excellent variety in a family collection. 
An old plum of great excellence. [Fruit generally globular-oblong, with a 
deep suture and light bloom ; color of Reine Claude. — L. H. b.] 



Al.— Peter's Yellow Gage. 

*Pond. — (Pond's Seedling, Hungarian Prune.). — Fmit oval ; bright red ; 
enormously large when well matured. Productive and tree very hardy ; 
much inclined to rot before mature and rather inferior in quality. It can- 
not be denominated a favorite orchard sort in western New York, 

• Prince Englebert. — Fruit large ; oval ; deep purple, with a dense bloom ; 
rich and cKcellent in quality ; free-stone ; profuse bearer. The tree is 
clothed with a perfect foliage and is very hardy. But little known, and at 
least deserving a place in every private collection. Its period of ripening 
about the last of August, is hardly in its favor as a very desirable market 
sort Said to have originated in Belgium. 

*PriHceof (Ca/^,— Fruit round ; reddish purple ; mediun size ; ripening 
about Sept, ist, and has much to commend it to general favor. Were it a 
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little later in maturing its crop, might become & favorite market sort Tree 
very hardy ; a great bearer. 

Prune D'Agen. — Fruit medium size ; oral ; excellent in quality ; skin 
violet-purple. Prodnctive, but as a market sort not equal to either the 
Italian or German prunes and tree more indifferent aa a grower. My own 
experience inclines me to advise top-working all prunes on strong growing 
sorts like Lombard, believing that the most satisfactory result will be at- 
tained to the orchardist by this method. 

Avnuj^itnfWiV.—Afruit that has been sold by thousands throughout the 
OOuntryand for which there continues yet to be a slight demand, and yet too 
poor in quality to have any value whatever, and unworthy of even a dea- 
cription. 

Quackenboss (Fig. 40, II.). — Fruit large; rattier oblong; deep purple, 
covered with a line bloom ; flesh yellow ; quality only fair, but by reason of 
its large size and attractive appearance sells well upon the markets. Ripens 
early in September. Tree verj- hardy, with spreading habit, slow in com- 
ing into bearing and has never been sufficiently productive on my grounds. 
Originated in eastern New York. 

ReagUs' Union Purple. — Originated near Schenectady, New York, Fruit 
large ; roundish ; skin red to light purple ; good quality, fine to eat from 
the hand, but flesh too tender for marketing and of no value for this pur- 
pose, Tlie tree very hardy, very few plums equalling it in this respect. 
Have used a large number of trees in orchard for grafting other sorts upon. 
An old variety now rarely grown. 

Reine Claude de Bavay. —Skin greenish yellow ; flesh yellow, juicy and 
melting. Probably the most productive and valuable of the yellow plums. 
Tree vigorous, but inclined to overbear, and somewhat tender. It begins to 
produce very early from planting and if well cared for will set an annual 
crop. The most enduring and reliable trees I have are those top.worked on 
stock of more hardy sorts. [Fruit of medium size, nearly globular, dull 
yellow with green sliadings or markings, anda thin bloom ; late. Tree is likely 
to be short-lived, the first evidences of failure usuallyshowing in the dying 
of the bark upon the trunk. It can no doubt be improved in vigor arid 
longevity by top-working it upon strong stocks. In the books often known 
as Bavay, but cultivated under the name of Reine Claude. — l. H. B.] 

^(VA/rtnrf.— Origin, Bucks County, Pa. Roundish ; skin reddish purple ; 
flesh yellow ; quality fair. Ripening last of August, but of no value for 
cotnmercial purposes in competition with others that are so much superior 
to it. Tree hardy and productive. The trees we have had have been grafted 

Rood. —See Empire. 

Shipper's Pride ( Fig. 4a ).— Origin, Cayuga County, New York. Fruit of 
fair size for shipping; skin dark purple, inclined to be green or to ripen nnev- 
enly in the shade. Not auflicientty attractive to commend it as a market 
ort and ripening last of August with a multitude of others of more value 
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Tree hardy, vigorous and fairly prodnctive. We have worked over our trees 
to what we regard as better sorts. [Strongly resembles Empire. Shipper's 
Pride is the earlier by two or three days, bluer, more pointed, with a longer 
stem, stone wholly free whilst in Empire it is cUng. Quality only fair. See 
Figs. 41 add 42.— L. H. B.] 

* Shropshire Damson (Fig, 46). — Dark purple; rather obovate, a little 
larger than ordinary Blue Damson ; very productive. It ripens from last of 
August to early in September and can be profitably grown in the orchard. 
Like many others of the English sort, however, it is inclined to drop its fol- 
iage early. 

SmilJi's Orleans. — Largely grown twenty-five yea s since and then 
regarded as a valuable sort for the family garden, but its period of ripen- 
ing, — little past middle of August, — has rendered it unpopular in the com* 
merdal orchard list, hence it is but rarely found in the nurseries of to-day. 



^6.— Shropshire Damson. Tuio-thirds full size. 
Fruit large ; flesh yellow, juicy and rich ; skin reddish purple; excellentfor 

Spautding. — Medium size ; yellowish green ; quality fair. Moderately 
productive and ripening a little earlier than Reine Claude. Has nothing of 
especial value to commend it to the commercial orchardisL This variety 
was put upon the market as curculio-proof. which, of course, it is noL 

Stanton.— O-n^Ti, Albany Co., New York. Fruit .nedium size ; nearly 
round ; eneellcnt in quality either for eating from the band or preserving. 
Ripening middle of September, often later, and having the property of 
keeping well after being picked. It is an excellent shipper, hut unless 
picked before too nature is inclined to drop from the tree. It is a little 
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taidy 111 coming into bearing, but can be regarded as a desirable orciiard 

Union Purple. — See Reagles' Union Purple. 

* Victoria. — Fruit large ; oval ; reddish upon a yellow ground. An abun- 
dant bearer, but foliage very defective, frequently leaving the tree with a 
mass of nnripened fruit, which, in a warm, moist season, is apt to decay 
badly. With me this variety bas beeu a complete failure. 

Warner's Late Red. — A late, small, red plum sent to me several years 
duce from Schoharie County, N. Y. Tree very hardy and prolific, but fruit 
lacking in such essentials as would be regarded desirable either for home use 
or market 



47-— Weedsport Pntne. 

Waskingion.—Otie of the largest of all plums, of fine quality, akin yellow [ 
has an excellent foliage. Fruit ripens middle to last of August at Geneva. 
Tree vigorous and hardy, desirable in a family collection, but can hardly be 
said to have value as a market fruit. 

Weedsporl /VBn^(Fig. 47). — One of the many German prunes, the tree of 
which is so poor a grower that it will be grown by few in the nursery, 
and the fruit differs little from several other strains. Much esteemed 
about Weedsport, N. Y. 

Yellao! Egg. — A variety that has been disseminated under several other 
names, but more frequently called for as Magnum Bonum. Very popular 
because of its beauty and size and value tor canning purposes. Skin yellow 
with a bloom and a deep golden color when fully mature. The tree is on 
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of the most hardy of the plum fa mil y and where this is an atisential, it should 
be more generally planted, provided the soil ia inclined to be heavy. On 
aome of the light soils of Michigan we have linown of its dropping the fruit 
badly before mature. Its large size and fine qualities for canning make a 
demand for this purpose among those engaged in this industry which would 
warrant its cultivation more largely. It ripens about the middle of August, 
is of low quality and in no sense a desirable fruit to eat from the hand. 

F<?//£>;c Ca^c is a general name for a class of yellow pluma, of which Peter'B 
YeircT Gage is the best fut western New York, 

Japanese Plums. 

Abundance. — A variety of tlie Japanese plum which I have now been 
fruiting for eight or nine years. I regard it as one of the best of several of 
tyjt family that I have tested and so well known as to need no description. 
Quality good and productive ; tree hardy and vigorous, but in no sense equal 
in my estimation to the next, 

Burbank.—k variety sent out by Mr. Luther Burbank, of Santa Rosa, 
California, and well described in Bulletin io6 of the Cornell Expen- 
nient Station. The tree is very hardy and vigorous, but the most sprawling 
in its habits of growth of any plum I have ever cultivated. As regards pro- 
ductiveness, it is unequaled by any plum I have ever fruited. To produce 
the finest fruit heavy tliinning should be practiced. The quality is excellent 
and it is destined to become one of the most popular of all plums for can- 
ning, while its attractive color, good quality and shipping properties will 
cause it to be sought tor as a market variety. It ripens ten days to two 
weeks later than Abundance. I have had it in fine condition the last week 
in August and early in September. 

Kelsey. — This variety has winter-killed to such an extent that I abandoned 
any effort to frtiit it and am sure if the variety obtained was true to name 
that it cannot be grown as an orchard tree at this place. [We still hear of 
the Kelsey being fruited in New York, but in every case which we have 
investigated some other Japanese variety has been misnamed the Kelsey. 
The farthest north which I have ever known the true Kelsey to fruit is 
southern Delaware. — 1„ h. b.] 

Ogoii. — Alcdium to large; color lemon yellow; flesh firm and a good 
shipper ; perfect free-stone ; quality poor ; inclined to drop badly before 
mature, and is only a fair producer. I see no reason why it should be 
planted in the commercial orchard, but is a good canner. Have had it in 
fruit for several years. 

True Sweet Boian. — Received from J. C. Normand, 5f Marksville, 
Louisiana. It closely resembles the Abundance in wood and fruit, and yet 
it seems incUned to ripen a few days earlier ; of better quality and apt to 
take on a brighter red color ; hardy and productive. 

Willard. — This variety, with several others, was obtained in a lot of cions 
obtained in California several years since and in which I became specially 
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loterested because of its vigorous habit and hardiness. Size oiedium ; coior 
led and attractive ; productive ; very early ; frequently ripening by 15th to 
aoth of July, and when picked early will keep a long time in good condition 
with no disposition to decay. Quality poor ; indeed, aa compared witb 
others, I regard it as inferior. 

Yellow Japan.— T\a& variety was obtained of Mr. Normand, and I under- 
stand has also been disseminated under the name of the Chase. Fruit not 
quite equal to Burbank in point of size as grown in close proximity on my 
gronnds. Color of skin not quite so dark. Quality good, habit of growth 
upright, foliage not so strong and in my opinion the tree might not endure 
aa low a temperature without injury as the Burbank. It ripens considerably 
later and is more variable in its habits. The fruit has been much larger and 
of better quality and color gome seasons than others, upon the same trees ; 
hence, I have been led to infer that it is scarcely as reliable as Burbank, 
[This is the Chase of my Bulletin 106, and thai name should be preferred. — 

I_ H. B.]. 

The following is a list of others of the Japan family, growing for test pur- 
poses, some of which have borne a' little fruit, but not sufficient to warrant 
an expression as to their merits : Satsuma, Berger, Wickson, Red June, 
Ntmnand, Shiro Smomo, October Pnrple. The last received from Luther 
Burbank from whom also sample fruit was had, which was fine in appear- 
ance and of excellent quality, and should this variety develop quality and 
productiveness of a satisfactory nature here, I believe it will be valuable. 
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HONOFABLE COMMISSIONER OP AgRICOI-TDRE, ALBANY. 

Sir : The tfaings which celery growers in western New York 
chiefly want to know is what to do for blight and how to fertilize 
the land. We have tried to find ont. The attempt is submitted 
for publication tinder Chapter 437 of the laws of 1896. 

L. H. Bailbt. 



TWO DESTRUCTIVE CELERY BLIGHTS (.By B. M. 
Dvggar). 

'ntrodudory. 

A. Early Blight. 

General Discussion. 

Remedies. 

Artificial Cultures of ike Fungus. 

B. Late Blight. 

General Discussion. 
Late Blight in the Storage House. 
Remedies. 

Special CkaraElers of the Fungus, and ArHiicial 
Cultures, 

C Remarks About the Construction of Storaos 

Houses. 
D. Bibliography of the Celery Blights. 

;. EXPERIMENTS WITH FERTILIZERS ON CELERY 
i_By L. H. BaiJey). 
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NOTES UPON CELERY. 



I. TWO DESTRUCTIVE CELERY BLIGHTS. 

Introductory. 
The celery industtr ia New York has attained a rapid develop- 
ment during the past ten or twelve yeais. It was only a few 
years earlier that this plant became so extensively cultivated in 
the favorable region about Kalamazoo, Mich. At the latter place 
the conditions are such as to form an environment peculiarly 
salubrious for celery, and the disease question appears not to have 
forced itself so prominently upon the attention of growers. In 
other widespread areas, celery is subject to several blights and 
spots which greatly affect the marketable value of the product. 
In the growth of this plant there is no little expenditure of labor, 
and any cause operating to reduce the price of each heart a few 
cents means the obliteration of the profits of the grower. There 
Is no doubt that with favorable conditions and skillful manage* 
ment celery is a paying crop, but two fungous diseases, especially 
prevalent during the past season, threaten the profits of many. 
Fntctically, work upon these diseases has just begun, and if at 
the outset there is given simply a clear exposition of what these 
diseases are, and their eSects upon the plant, it is hoped tosecure 
the cooperation of those interested ; and, in future, work will be 
undertaken toward definite measures of relief. In this bulletio 
a general knowledge of the subject will be summarized, and 
spedal attention is called to the matter of storage cellars and to 
the disease last season so prevalent therein. 

A. Early Bught op Cklbht. 

General Discussion. 

During the latter part of July of the past season, L- A. Clinton 

called my attention to the destructive effect of a cxA&ry disease on 

the truck lands of R. W. Parr, Ithaca. The plants then badly 
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afiected were ja ao advanced state of growth. Many of the lower 
leaves were brown and wilted, while the disease seemed tospread 
rapidly to the younger leaves as they nnfolded in freshness and 
vigor. The spots on the vigorous blades were characteristic of 
the disease popularly known as "celery blight," and a micro- 
scopic examination confirmed this, show- 
ing the causal fungus to be Cercos- 
pora Apii. This is one of the first 
celery diseases to make its appearance 
either in the seed-bed or in the field. It is a 
well known pest in Europe, and in this 
country it seems to have received spasmodic 
attention for nearly fifteen years. Begin- 
_ ning on the outermost green leaves, it 
appears in spots more or less circular, gray- 
ish-green at first, and becoming brown and 
ashen. In the early stages of the disease 
there is a well defined spot with slightly 
raised border; but when the spots become 
numerous on a leaf, the latter begins to turn 
yellow, and subsequently the fungus devel- 
ops abundantly its fruiting growth in indefi- 
nite areas, thus giving the characteristic 
ashen spots of indiscriminate form. The 
filamentous vegetative organs of this fungus, 
like most parasitic fungi, grow within the 
tissues of the leaf, and soon minute fertile 
filaments, or byphse, are protruded in slight 
fascicles through the pores, or stomates, of 
^^.—Microseopiedutrac- ^'^^ I'^af- These fertile hyphae (or fruiting 
ters of the early blight, filaments) as seen under the microscope are 
illustrated in Figure 48, a, b, and^*; and 
here it is also seen that these hypbze bear hyaline reproductive 
bodies, the spores, or conidia, e&'oAd. Falling upon other leaves 
with suitable moisture, these conidia germinate by the protru^on 
of delicate thread-Uke tnbes, and these tubes effect an entrance 
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through the epidermis of the lettf tothe tisanes within, where they 
spread and again cause the death of the affected parts, and conse- 
quently the characteristic spots. Kach hypha bears more than a 
single conidium, and the scars or knees shown in the figure are 
the points at which successive conidia were borne- The conidia 
retain their vitality for some time, and it is feared that they may 
be able quite generally to pass the winter without injury- 
Considerable confusion exists regarding the nature of the sea- 
son during which this disease is most prevalent. It has been 
reported most abundant during the hot, dry periods, and also 
most injurious during the warm ' ' muggy ' ' days.'C In my own 
experience heat is an important factor, but moisture does not 
necessarily give the celery plant the mastery. In hot dry weather 
the vigor of the plant is reduced ; and, with heavy dews at night, 
the action of the fungus is marked, especially on the lower leaves. 
With a wet soil and muggy days I have noted a rapid spread of 
the fungus, and it is then that the disease will spread over laige 
areas of wilted or affected leaves. In a reportf of the Division of 
Vegetable Pathology, it is stated that shade is of great import- 
ance ; that where the soil is cool and moist, and the air humid, as 
at Kalamazoo, Mich. , the disease is said to be unknown- In this 
connection the only observations I was able to make were upon 
small areas in well drained, shaded, garden lots; and in such 
locations the fungus was not abundant. This disease disappears 
with the cool nights of autumn, and it may be followed by the 
other blight discussed in this bulletin. Because this celery dis- 
ease does not usually appear late in the season, and in order to 
distinguish it from others, I have spoken of it as the early blight 
of celery. 

Remedies. 

The use of fungicides for the prevention of the early blight has 

been attempted with varying success, but there is still lacking 

much definite information about the use of these materials which 

will necessitate some extended experiments during the ensuing 



•Report U. a DepL Agricnltnre, 1886, p. 117. 
t Report U. S. D^ Agricnltnre, 188S, p. 398. 
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Salt, lime, hyposnlfite of soda, potasmum sulfide, etc., have 
been used unsnccessfuUy. 

Experiments condacted by the Division of Vegetable Pathology 
at Washington indicate that shading the plants by means of 
screens is most effective ; but this seems wholly impracticable. 

The most pronounced results thus far with fungicides are in 
£ivor of the ammoniacal copper carbonate solution, although in 
one region sulfur has seemed more successful. At the New 
Jersey Kxperiment Station in 1S91, Halsted found that the yield 
of marketable celery from a row treated with the copper com- 
pound was nearly double that of an untreated adjacent row ; and, 
moreover, application of the fungicide was not made until the 
celery was already badly blighted. At the Connecticut (New 
Haven) Kxperiment Station, Sturgis recommends the use of dry 
sulfur at the rate of 2 lbs. for 1,200 plants. 

It is necessary to add a few experiments made in Ithaca during 
the past season, in the field where the early blight was first 
observed. As before mentioned, most of this celery was in an 
advanced stage of growth, and badly diseased ; but it was thought 
that if the fungus could be checlied until lifting time, much good 
might result, and at least a practical demonstration of the use of 
fungicides for celery would have been made for the Ithaca growers. 
Sulfur at the rate of i lb. to i,oco plants and a standard solu- 
tion* of ammoniacal copper carbonate were used. An application 
of one of these fungicides was made to each of two plats of celery, 
and a larger plat untreated reserved as check, the treatment being 
given on July 28, an exceedingly hot day. The following week 
there were alternate rains and scordting suns, and at the end of 
this time the plants sprayed with copper carbonate appeared 
slightly scalded. There was then hot, dry weather for a week or 
more, and on August 15 there was marked improvement in the 
rows sprayed with the copper compound , — so much so that it might 
be detected at some distance. The rows dusted with sulfur 
showed some improvement, but less than the sprayed plat. On 

* A f ormtila. often uaed is ta follows : 

Copper carbonate 8 ozb. 

Ammonia water (»6°) 3 pints. 

Water 45 g"!* 
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August 15 a second application was made as before, except tliat a 
weaker solution* of the copper carbonate was nsed. A heavy 
rain followed in a short time, and little resalt could be anticipated 
from this application. I was then necessarily absent from Ithaca 
for a month, and further applications were not made. Thus the 
work was left in rather indefinite shape to await earlier ezperi- 
mentatioo another season. The results at least suggest that car- 
bonate of copper may be used to advantage. At the time of set- 
ting, young plants (leaves only) might be dipped in a weak 
solution of this fungicide, and subsequently the growing plants 
sprayed at intervals of two weeks with a stdution of the same 
strength. Any of the spraying apparatus used for potatoes would 
suffice for this work. Growers should be extremely careful not 
to set plants which are in any way spotted in the seed bed ; and 
if the sets are purchased, use none in a lot showing any indica- 
tion of the disease. 

The {act that the spores of the fungus have been found to ger- 
minate after passing die winter on the dead leavesf of the previous 
season will suggest to progressive growers the need of destroying 
all refuse matter and diseased material. Bits of diseased material 
will remain, however, and this alone indicates that rotation is a 
good thing where it is practicable. Again, the fungus spreads 
raj^dly upon wilted plants, especially in muggy weather, so that 
care should be taken to collect and destroy the product of sucker- 
ing. A disease of the common wild parsnip so closely resembles 
this crfery blight that many botanists consider them forms of the 
same disease ; so it may be well to rid the borders and fence rows 
of the wild parsnips. 

Artificial Cultures of the Fungus, 
The leagtli of the fruiting byphae end conidia are largely dependent upon 
the amount of moisture in which they are developed, and probably some- 
what inversely upon the vigor of the leaf. On leaves placed in a moist 
chamber the condition is much as represented in Figure 48, c and d (pio- 

*This formula consisted of 

Copper carbonate 6 ois. 

Ammonia water (36°) 3 pints. 

Water 45 gala. 

tRepoct U. 8. Dept Agricultm«, 1888, p. 399. 



byGoo'^lc 



206 BiTLLHTIN 132. 

duced on wilted leaves in a wet season ) ; while 6 and e show the same ftm* 
gus under normal cotidilions. I have experienced no difficulty in geroiina- 
ting the fungus on plates of agar, and in securing pure cultures in tubes of 
sterile bean stems or of petioles of celery. In this condition the fruiting hy- 
phaeare often ultimately more than a millimeter in length. At first conidia 
are regularly produced, leaving the accustomed geniculatious ; and these 
conidia vary in length from some exceedingly short to others measuring 250 ft- 
.^fter the hyphae have attained considerable 
length no further conidia are produced ; and, 
iustead, the spore-like branches which arise 
remain attached, and appear as true branches 
of fertile hyphae. Figure 49 (I^itz ocular I, 
objective 4) illustrates the character of growth 
on bean stems. I neglected to make a photo- 
graph of a good petri-dish isolation culture 
until it was badly contaminated with bacteria ; 
but Fig. 50 serves to show the nature of the 
growth on agar. The colonies are large, circu- 
lar, at first olivaceous, and not readily separa- 
ble from the agar. L«ter a grayish-white aerial 
growth of cottony mycelinra appears, inter- 
spersed with which are the long fruiting hyphae. 
In general, growth in artificial cultures is 
characteristic, both on agar and on bean stems, 
differing materially from that of half a dozen 
Cercospora cultivated during the past summer. 
No perfect stige of this fungus has been secured; 
but every effort is being made to ascertain if 
there is an intervening perfect form. As yet, I 
have not been able to secure cultures of Cer- 
cospora on hosts closely related to the celery. 




B. Latb Blight of Celbry. 
General Discussion. 



i^— Hyphae 0/ tke Cercos- 
pora, when grown on 
bean stents. 



At the same time that the early blight 
was abuadatit on the Ithaca flats, a differ- 
ent disease was fouad in a garden not fax 
distant. The Utter disease had then appeared on a few leaves only. 
In general appearance it might easily have been mistaken for the 
early blight, although it is distingtiished from the latter by more 
bregnlar spots, which are of a tawny color. Under a hand lens, 
minute, black, fruit bodies, or pycnidia, could be seen on either 
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side of the leaf ; and the operative fungus was fonnd to be one 
called Seploria Pelroselini, Var, Apii. The form on celery 
is a disease which has been known to mycologists in this conntiy 
only about six years, and with favorable conditions for its spread, 
it has proved to be a most destrucfive celery disease. In the gar- 
den mentioned this fungus did not spread rapidly during the 



So.—Grouith of the Cercospora in agar. 

summer, and it was not until early autumn that much harm 
seemed to have resulted from its action. With a slight attack 
the irregular spots are well defined ; but with conditions more 
favorable for the disease the iungus may spread rapidly to the 
whole surface of the leaflets (illustrated in Figure 51), ^nd even 
to the petioles, causing a complete wilting of affected leaves. 
The minute, black, fruit bodies, or pycnidia, are then abundant on 
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all parts of the leaf, and by carefhl observation the}> may be seen 
with the naked eye. 

A section of a leaf through one of these minute pycnidia is 
shown in Figure 52. At a is shown a cross section of the more 
or less spherical fruit body. It is deeply immersed in the tissues 
of the leaf, and the walls are stout and appressed. From these 
walls arise a forest-like mass of minute filaments, or basidia, 



51— Spots of late blight oh a celery leaf. 

bearing the needle-shaped spores, or reproductive bodies of the 
fungus. When ripe, these spores are doubtless expelled through 
the mouth of the pycnidium by means of absorbed water, and 
then they are readily -scattered by wind and rain for the immediate 
dissemination of the fungus. The spores readily germinate, giv- 
ing rise to the delicate tube-like filaments, which enter the tissues 
of the leaf as mentioned for the Cercospora- 
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The disease is active in the field until the last plants are lifted ; 
and, as mentioned before, I have found it following the early blight 
daring the cooler weather. However, as will be seen later, the 
late blight does not confine its ravages to the field, but extends 
its destructive action to the storage coop, or cellar, and as the 
disease has already been termed a blight, it seems well to speak 
of it as the "late blight." There is already another fungus 
called the " leaf-spot of celery." 

From later observations it 
seems that the late blight was 
the most injurious celery fun- 
gus during the past season, but 
it was not so destructive at 
Ithaca. Few experiments have 
OS yet been made with the use 
of fungicides upon it, but it 
has been recommended by the 

New York (State) Station at , . 

_ , , , fA.—Seclum of apycnxdxum.orfrutU 

Cneva to spray you.g pl.-ts j^_^^ ^^ ,^^,^,^ „,^j, 

with Bordeaux mixture. With 

older plants it would be better to use the ammoniacal copper 
carbonate, or it may prove as well to use the latter throughout. 
The same caution relative to the use of healthy seedlings will 
apply as for the early blight, and in this case it is especially 
necessary to begin early. Further remedial suggestions will be 
made later. 

Late Blight in the Storage House. 

It is to be remembered that the late blight may yet be active 
when the la"* Vf of celery is transferred to the coop, or root house, 
as these storage cellars are variously termed. This brings us to 
an important feature of the celery diseaseqoestion, and one which, 
apparently, has hitherto received no attention. Again my atten- 
tion was first called to this matter on the premises of R. W. Parr, 
Ithaca, by an examination made late in December of celery stored 
botii in a cellar and in a root house. In the cellar where the 
trouble was greatest, the temperature was manifestly higher than 
might be desired. The first effect of the disease is quite the same 
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as that seen in the garden in severe cases. The outer green leaves 
are the first to wilt, and on these the black dots, representing 
the fruiting bodies of the ftingus, are scattered indiscriminately. 
Soon the fungus spreads to the 
younger and blanching central 
leaves, wilting and discoloring 
these wherever a foothold is 
secured. Fig. 53 is a photograph 
of a diseased plant from this cel- 
lar, showingthewilted and black- 
ened appearance of the leaves. 
The plant was so much wilted 
that the photograph was neces- 
sarily taken by suspending the 
plant top downward. In the root 
house the temperature was evi- 
dently much lower than in the 
cellar, but even in the former the 
disease was destructive. Asfar as 
marketable plants were con- 
cerned, the whole stored product 
was greatly reduced, and 1 conid 
see no hopeof profit on the neces- 
sary outlay. 

As the late blight was proving 

so destructive in Ithaca, where 

celery is grown on a small scale 

only, it was thought well to visit 

some other truck regions of the 

state where celery gardens are 

more abundant. Accordingly, 

- — - early in January a visit was made 

S3.-CtUiy flam /nm, aulUtr. ^^ gouth Lima and Irondequoit 

affeclrd wiih tale bltgkt. . , , , , . 

with the hope of securing, even 

at this late dale, additional and valuable data relative to the 
injuries from this disease in the storage cellar. 

On making a survey of the root houses at South Lima, I found 
the amount of less sustai;ied from the late blight far greater than 
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had been anticipated. A large portion of the stored product had 
been marketed early on account of the prevalence of the disease ; 
atid of the celery remaining in the coops at this season, it seems 
to me a fair estimate to say that not more than one-third of it was 
salable. The celery growers of this place reported that they were 
not familiar with the blight in previous years, and during the 
past season it first came to their attention during September, 
when the plants were lifted for storage. At this time the leaves 
were somewhat spotted by the disease. This was evident on 
examining the older and formerly green leaves of the stored 
product ; for the tell-tale spots, produced only when the celery is 
in a normal growing condition, were abundantly manifest. It was 
supposed by the growers that the warm weather following the first 
early cold spell had much to do with the trouble. As a matter of 
feet, there was much warm weather after most of the celery had 
been removed to the cellar. From the state meteorological 
records it will be seeu that the month of September was one degree 
colder than normal, October two and one- half degree below the 
normal, and for November the temperature was nearly five 
degrees (4.7°) warmer than the normal temperature as thus far 
determined. This rise of temperature was undoubtedly a serious 
thing, for warmth is an important factor in encouraging the 
spread of the faugus. The celery plants being arranged close 
together in the root house, the fungus spreads not only, it may be, 
from its former circumscribed spot areas to all parts of the leaf, 
but to neighboring more healthy leavLS ; so that on the surface 
there is a dense slratum of the diseased material, and as the 
young blanched leaves pu.sh upward they in turn come in direct 
contact with the germs of disease. When once decay begins, 
bacteria, yeasts, and moulds readily effect rapid rotting of parts 
not easily affected by the blight itself. This was especially true 
where moisture was greatest. It is only lo be regretted that we 
did not know earlier of the prevalence of the blight in the storage 
bouses ; for its effects might then have been closely followed, and 
a knowledge of the exact conditions which accelerate the destruc- 
tiveness of the disease could now be more accurately applied. 

Nearly all of the root houses of South Lima are of the old 
style, — essentially a roof of boards upon which is thrown straw, 
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eattb and manure, as represented in Fig. 56 ; bat a brief discus- 
sion of specific styles of root bouses will be considered later. 

At Irondequoit, near Rocliester, there are located some of the 
largest celery gardens of the state. At this place I found the 
condition of the celery a great improvement over that at South 
Lima. Nevertheless, considerable loss had resulted, and I was 
confirmed in the belief that the late blight was generally quite 
prevalent in the field during the past season. Here the disease 
had extended to the storage house product to an injurious extent, 
but there was evidently some important factor to account for its 
lessened efiect. At Irondequoit there is a well drained gravelly 
soil, with clay subsoil, and it was noticeable that in the root- 
houses of this region there was much less moisture than in those 
of South Lima. It was this difference, in fact, which readily 
suggested that care should be taken with regard to the location of 
coops, especially for the contingency of unfavorable seasons. 

Why the South Lima root houses contain more moisture, and 
hence were more severely visited, it is necessary to consider the 
surroundings. It is only within the past few years that celery 
has been grown to any extent in this region. Previous to this 
time there were about six hundred or more acres of bog land 
north and south of the Erie Railroad, which could have been 
purchased for almost nothing. Drainage of this area was since 
authorized, and it is this drained bog land which is now so valu- 
able for the growth of celery. It is a true peaty soil, which bums 
very readily. This deposit is said to vary to about twenty feet 
or more in depth, and it is underlaid by a slight gravelly deposit, 
and then an impervious clay. Surrounded by high laud on nearly 
all sides, this bog laud lies as a natural basin in a glaciated 
region. Water seems to drain freely into this gravelly substratum 
and it is prevented from sinking further on account of the imper- 
vious clay. The peaty stratum above absorbs the water freely, 
aud on account of its great capillary action it is capable of con- 
stantly pumping up the water from below, thus furnishing a soil 
in which celery grows luxuriantly. On account of this moisture, 
however, extra attention should be given to the disease question. 
With root houses located immediately upon such bog land, or 
upon slightly higher ground of approximately the same texture, 
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moistate is constantly pamped into the root hisnse ; and the 
necessarily inferior ventilation of such houses render them pecu- 
liarly favorable for the growth of the fungus, provided the 
temperature is suGScieQtly high. Good ventilation seems to be 
an important preventive factor, and the best evidence of this is 
afibrded by the observation that the blight is less injurious along 
the central gangways of the cellars. On the basis of the loca- 
tion, however, it seems possible easily to account for the drier 
houses and better stored celery at trondequoit ; but it must be 
remembered that the past season was unfavorable everywhere. 
The celery which remained in the field longest was least subject 
to the abnormal conditions, and consequently less aflfected by 
the disease. 

I also visited the celery gardens of Horseheads, near Elmira, 
where considerable loss had been reported. There the trench or 
banking system is still in vogue, and on account of the freezing 
weather, I could see but little of the stored product ; yet those 
who attempted the trench system at Irondeqnoit during the past 
season were very unsuccessful, and on the whole it seems unwise 
to recommend it for protracted storage. 

Remedies. 

Although it has not yet been possible to conduct any remedial 
experiments, certain practical remedies are readily suggested by 
the conditions, A great desideratum is to bring to the root house 
a minimum amount of the disease. To this end, plants in the 
field should be sprayed regularly to prevent its appearance there. 
Any badly affected leaves should be stripped away before consign- 
ing to the coop, and it seems highly probable that fungicides may 
be used most effectively with the stored product. Without a great 
amount of extra labor, the leafy portion of the plants could be 
dipped in a weak solution of the ammoniacal copper carbonate 
before being stored, and as there is then no chance of its being 
washed off by rain, this measure should prove effective. The 
carbonate solution is mentioned because the only objection that 
might be urged against it is the slight deposit of copper. How- 
ever, as most of the original green leaves are stripped off in the 
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trimmings, and as thej-'antsaresubsequentlythoroogltly washed, 
it seems that this efficient fungicide might be used without 
encountering the enmity of the most fastidious purchaser. 

As previously mentioned, it is not known how the fungus 
cauijing this disease passes the winter, but it is qnite likely that 
all diseased leaves and culls, both from the field and root house, 
are certain sources of contamination another year. It is doubtless 
impossible to destroy all such diseased material, but the more that 
is destroyed the less the probability of abundant reappearance ; 
and if the disease is to be fought effectively, it must be fought in 
every stage. 

Special Characters of the Fungus, and Artificial Cultures. 

According to Halsted* the first mention of a Septoria on celery b by 
Briosi and Cavaraf, in 1S90. Here the fungus is given under the name men- 
tioned above (5?;>/oWfl P/'irose/riiiJiesm.,Vfir.AfiiiB.&C.)t By Halsted, 
Chester, and Ellis this fungus has been compared with the species distributed 
by Briosi and Cavara, and they see no reason why our American form is not 
the same. There seems to be some doubt regarding the characler cf the 
spores. Halsted figures tlieni unifonnly septate, while Chester apparently . 
saw no septa, and he describes them as "apparently non-seplatc. or septu- 
late, guttulate. " I have carefully examined a number of specimens from 
the field and from artificial cultures. Invariably mature spores are septate ; 
but often the septa are not visible without the use of stains. 

The spores germinate readily in agar, so that isolatioii cultures may be 
made in pctri dishes. From such cultures, transf -s to tubes of sterile l>eaii 
stems have given good growths of tbe organism ir, a pure form. These cnl- 
tures have given mature pycnidia in a few weeks. The perilbceia are then 
formed superficially upon the bean stems, and formed of loosely woven, 
brawn hj'phae. Humphrey ^ has suggested that the Scploria is connected 
with the Cereospora as pleomorphic forms of the s,i:ne species. His sugges- 
tions, I believe, are based mainly upon gradations in ^pot characters, Chester 
was never able to find both fungi in the same spot, although both were some- 
times found upon the same leaf. Kly cultures indicate as clearly as possible 
thus far that these two fungi have no genetic connection, if we may judge at 
all from growth characters. Under similar conditions, not only has the 
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Cercospora produced only Cercospora, and the Septoria only Septoria, but 
the general character of the mycehum btith in petri dishes and on bean 
stems is essentially distinct. Hither or both of these fungi may have a per- 
fect form, and these \ am attempting to encourage ; but I think it unneces- 
sary to hold that the two fungi will be found to have the same perfect form. 
Should it be so, this fact would be of importance relative to the appearance 
of the disease in the root bouses or storage cellara. 



54. — View of celery houses at South Lima. 

C. Rbmakks Abodt the Construction op Storage 
Houses. 

The growing demand for celery during the late winter months 
has recently brought about considerable improvement in the con- 
struction of storage houses; and as has been suggested, this 
matter is intimately associated with the disease question. The 
original type of root hotise, which I have not seen tn New York, 
was essentially a rail coop. Upon the rails, straw and earth, or 
manure, were placed in sufficient qtiautity to keep out cold and 
moisttire. Trade demands soon necessitated the form seeu in 
Figs. 54. 55, 56, for the storage of celery. This form is well 
known, and the construction of this is easily made out with the 
aid of Fig. 56, which is an interior view. These houses are 
usually provided with double doors at both ends, two or more 
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windows, and with a namber of ventilators. 
The greatest difficulty with these houses is that 
they tot down rapidly, and they may give somt 
trouble with moisture. They are ioexpeiuive, 
however, and the cost of construction is only 
about ^125. It may be suggested tbat in con- 
structing root houses or storage houses of any 
kind the fundamental principles involved relative 
to the purpose of the structure should be con- 
. stantly considered. To continue its vitality, 
I succulence, and crispness, celery must continue 
j in the storage house a very slow growth, — a 
i growth sufficient to establish the roots in th» 
i soil and to complete the development of the inner 
■■ leaves. Thorough freezing is &tal, but the low- 

> est temperature at which freezing will not take 
! place is most desirable. Not only does this tem- 

• perature hold the plant in the desired condition of 

> greatly stispended activities, but it renders next 
toimpossible the growth of injurious fungi which 

i would speedily wilt and rot it. In order, then, 

• to approach the temperature sought, the hottse 
^ should be so snugly constructed as to provide 
I against freezing. Again, it should be so pro- 
; vided with ventilating appliances thatat any time 
i advantage might be taken of any cold intervals 
; to rapidly and effectually chill the house, after 

which it might be securely closed for a warmer 
'* period ; and with this enclosed lower tempera- 
ture remain for a dme at a point more nearly 
that desired. 

In Figs. 57 and 58 is shown one of the most 
improved root houses which I have seen in oper- 
ation, and the photograph here reproduced was 
taken on the premises of Abram Piunke, Ironde- 
quoit. With the usual excavation of eighteen 
inches or two feet, this structure has a brick 
foaudatton, and the roof is well provided 
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with air chambers and paper 
linings, affording the best pro- 
tection against cold. The 
additional large air chamber 
above the collar beams, with 
its separate windows, seems 
also desirable. There are large 
double doors at each end, and 
the space between each outer 
and inner door is large, and 
the connections well arranged 
for the exclusion of cold air. 
^ It seems of sufficient interest 
5. to give a view of such a stor- 
"I age house ; but full details of 
■i; construction may not be 
a entered upon in this connec- 
S tion. It will be seen that Fig, 
J 59 shows the construction of 
h the peak and collar-beam (k) 
'^ of the house, and also of the 
w ventilator (1, 1). Fig. 6o 
I shows the detail of the roof 
"I" construction. The plate (h) 
"V is held firmly to the wall by a 
j^ tongue (i) let Into the brick 
work. The rafter is b. On 
this is a thickness of sheath- 
ing upon either side (a, c), 
with an air-space at e, and 
outer sheathing at g,and build- 
ing paper at d and f. The 
cost of labor and materials is 
about $500, An interior view 
of this bouse is shown in Fig. 
58 (page 200). It was stocked 
with celery at the time this 
photograph was taken, and in 
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spiteof having been harvested early, the plants were fairing well. 

I have seen a cheaper and modified form of the above structure 
provided with a single air chamt>er outside of the rafters and first 
boarding, with tarred paper covering the final layer of boards. 
The odor of tar in the house has caused comment ; but if the 
house is well aired and sunned before celerv 
is admitted, there 
fear even local cet 

I know of no e: 
of storage houses 
face soil has some 
of water evaporat' 
give some attentio 

The improved 
which has been ( 
suggestive to mar 
other vegetable pr 
for the winter mar 
storage of almost 
product the same 
features are to be 
borne in mind, 
viz.; (i) protec- 
tion against freez- 
ing ; (2) a tem- 
perature so low ' 
that the activities ' 
of the plant may 
not be incited 

and that the growth of fongi may be discouraged; and {3) proper 
protection against excessive moisture. 

B. Bibliography of thb Celery Blights. 

Atkinson. Geo. F.^Note on the Cercospora of Celery Bligtit. Bulletin 49, 

Cornell Ag'l. Enp. Station, Dec. 1892. 
On the Fungus of Celery Blight. Am. Monthly Mic. Joum., xIt, 

115, No. 4, Apr. 1893. 
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Chester, F. D.— A Leaf Spot of Celery ( Notes on Three New or Notewortbj 

Diseases of Plants). Built. Torry Bot. Club, x»iil. 371, No. 12, Dec,, 

i89r. 
A Noteworthy Disease of Celery. Report Delaware Ag'l E»p. Sta,, 

1891, p 63. 
Galloway, B. T,— Additional Notes on Celery l,eaf Blight. Report U. S. 

Dept. Agricultiire, 1888, p. 398. 

Report U. S. Dept. Agriculture, 1892, p. 234, 

Halsted, B, D. — Some Fungous Diaeasesof the Celery. Report New Jersey 

Ag'l Exp. Sta., 1891, p. 350. 
Humphrey, J. E.— The Blight of Celery. Report Mass. Ag'l Exp. Sta., 

1891, p. 331. 
New York Ag'l Exp. Sta.— Some Celery Diseases. Bulleten 51, 1893. 
Scribner, F. L.— Celery Leaf Blight Report U. S. Dept. Agriculture, 1886, 

p. 117. 
Sturgis, W. C— Celery Blight Report Conn. (New Haven) Ag'l Eip. 

Sta., 1892, p. 44. 
Celery Blight Bulletin 115, Conn. (New Haven) Ag'l Exp. Sta. p. 

17. 1893- 
Provisional Bibliography of Works on Fungous and Bacterial 

Diseases of Economic Plants. Bulletin 118, Conn. (New Haven) Ag'l 

Exp. Sta, p. 14, March, 1894, 

B. M. DOGGAR. 



60. —Details oj construction. 
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II. EXPERIMENTS WITH FERTILIZERS ON CELERY. 

Upon the adtb of June, 1896, an experiment in fertilizing 
celery was laid out near Rome, New Yoik, upon the premises of 
B. F. Richardson. The area was flat muck land, of half wild 
meadow, broken up that year. It had never grown celery and 
had never received fertilizers. 

The rows of celery were 28 rods long and 4 feet apart. Bach 
TOW, therefore, represents abont one- twenty-fourth of an acre of 
land. The plants of Golden Self-Blanching were set from four 
to six inches apart in the row, and the other varieties from six to 
eight inches. The fertilizer was carefully strewn by hand in a 
little furrow made upon either side of the row, after the plants 
were established in the soil, and it was then covered with earth. 
Care was exercised to keep the material from coming nearer than 
two or three inches to the plants. The season turned out to be 
very dry, and therefore the crop was less than it should have 
been. However, it was given excellent care, and there were 
marked differences in the plotswhen final notes were taken on the 
31st of October. The celery was bleached by banking with earth. 

The samples shown in the illustrations were taken by selecting 
sax average plants from near the end of each row. The weights 
of these six average plants are entered in the records below. 
Chemical analyses were made from these samples, as displayed 
on page 329. The photographs showing the samples are all taken 
to the same scale. The weights of all the plants in each plot 
were also taken, but are not reported here. 

VIII. Seven rows Golden Self- Blanching celery, set June ao. 
Received July 17, 100 lbs., high-grade snl&te of potash, 14 
lbs. to the row. 

Crop rather poor. Fig. 61. 
Six plants, 4 lbs., i oz. 

IX. Seven rows Golden Self-Blanching, set June so. Received 
Jnly 17, 100 lbs., high-grade muriate of potash. 

Crop very much better than in plot VIII., the stalks being much 
thicker, broader and stronger. The difierence was such as to 
impress any observer. Figs. 6t, 63. 

Six plants, 5 lbs., 14 ozs. 



D.gitizecbyG00glc 



6i. — Two left-hand plants {I'/II.) arejrom sulfate a/ potash rows, and the 
right-hand ones { IX.) from muriate of potash r07i-s. 



63.— Plants I and 3 from no fertilizer roiv ; plants j and f from wood athrs r, 
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64. — Saulk Carolina rock, one bunch of six plants {XII.), and bone black, 
one bunch of six plants {XI VA. 



65.— One bunch, six plants, siil/ati- 0/ potash {.VJ'.), and one bunch, s. 
plants, cheat (AT/.). Notice the small stalks in the laller. 
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X. One row Golden Self- Blanching, set June 20. No fertilizer. 
Crop almost worthless. Figs. 62, 63. 

Six plants, 2 lbs., 9 ozs. 

XI. Three rows Golden Self- Blanching, set June 20. Received 
200 lbs. wood ashes Jnly 17. (The ashes analyzed 6.32 per 
cent potash, and 1.87 percent phosphoric acid.) 

Crop the best in the entire plantation, the stalks being □umer- 
ons and very stocky and solid. Figs. 62 and 63. 
Six plants, 7 lbs., 7 ozs. 

XII. Five rows Kalamazoo Broad- Ribbed, set June 24. 
Received July 18, loo lbs. dissolved South Carolina rock. 

Crop medium to poor, the stalks being loo slender. Fig. 64. 

Six plants, 5 lbs. 2 ozs- 
^III. One TOW Kalamazoo Broad-Ribbed, set June 24. No 
fertilizer. 

Crop unusually good for a check, being nearly equal to XII., 
Aut the row stood near a dead furrow and no doubt received some 
benefit from deeper plowing at that point. 

XIV. Five rows Kalamazoo Broad-Ribbed, set June 24. 
Received July 18, 100 lbs. bone black. 

Crop much better than XII., the plants being much thicker and 

heavier. Fig. 64. 
Six plants, 6 lbs. 

XV. Six rows White Plume, set June 25. Recdvedjuly 18, 
too lbs. sulfate of potash. 

Crop fair. Fig. 65, 

Six plants, 5 lbs., 12 ozs. 

One row in this plot (shown in Fig. 66) was almost mined by 
being burned by the sulfate, the material having beeu scattered 
directly upon the row and much of it striking the plants. 

XVI. One row White Plume, set June 25. No fertilizer. 
Crop poor, stalks many but small. Fig. 65. 

Six plants, 5 lbs. 15 ozs. 

XVII. Six rows White Plume, set June 25. Received July 18, 
200 lbs. sulfate of potash. 

Crop heavy, with much broader and heavier plants than in XV. 

XVIII. One row Golden Self- Blanching, set July 8. Received 
July 28, 10 lbs. nitrate of soda. 
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Crop poor, the stallcs being stocky but very sort. Fig. 67. 
Six plants, 3 lbs. 14 ozs. 

XIX. Two rows Golden Self Blanching, set July 8. No 
fertilizer. 

Crop worthless. Fig- 67, 
Six plants, i lb. 8 ozs. 

XX. Seven rows Golden Self- Blanching, set July 21. Received 
July 28, 25 lbs. nitrate of soda. 75 lbs- dissolved South Caro- 
lina rock, 100 lbs. sulfate of potash. 

Crop fair. Fig. 67. 
Six plants, 4 lbs. 6 ozs. 

XXI. Two rows Golden Self- Blanching, set July 21. No 
fertilizer. 

Crop worthless. 

XXII. Seven rows Golden Self-Blanching, set July 22. 
Received July 28, 50 lbs. nitrate of soda, 100 lbs. dissolved 
South Carolina rock, 200 lbs. sulfate of potash. 

Crop late because of late setting, but Mr. Richardson regarded 
it as the best lot on the plantation considering the chance it had. 

Atl these records show that wood-ashes gave the best results, 
although a combination of nitrate of soda, South Carolina rock 
and sulfate of potash (plot XXII.) promises to do well. Muriate 
of potash excelled the sulfate. Nitrate of soda alone gave poor 
retitms. The check (no fertilizer) plots were not worth the 
growing. 

It shotild be said that although this test was made with much 
pains, no generalizations should be drawn from it. The subject 
needs to be studied a number of years and in more detail before 
definite conclusions can be drawn. This paper is meant as a 
report of progress, and to call the attention of those who are 
experimenting with celery fertilizers to our desire to obtain more 
specific information. We shall endeavor to make similar experi- 
ments the coming season. It will beobserved,however, that the 
results upon these plots were as emphatic as could have been 
wished. 

The chemist was asked to help interpret the results, and his 
analyses of a plant from each plot, and of the soil, are given below. 
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The report of George W. Cavauaugli, assistant chemist to the 
Experiment Station, is as follows ; 

"The four principal fertilizing elements nitrogen (N), phos- 
phoric acid(P, Oj), potash (K,0) and lime (CaO) were determined 
in the dry snbstance of the celery plant, roots excluded. 

' ' In samples XVIII- and XX. , nitrates were found in appreciable 
quantities. Potash seems to be the most variable ingredient 
ranging from 4.-63 percent to 1,97 percent. 

" Whenever potash was used in the fertilizers it is fotrnd in 



67, — Bunches 0/ six plartU of each of three Ms: XV HI., nitrate of soda ; 
XIX., no fertilizer: XX., nitrate of soda. S. Car. rock, sulfate 
0/ potash. 

gi^ater amount in the plant than in those plants not so fertilized.. 
except in case of No. XVI., which for some unknown reason ranks 
highest. 

" In sample XVIII- there seems to be evidence of a partial 
replacement of potash by soda. 

' ' The same result seems to follow from a comparison of samples 
VIII. and XX. In the former when sulfate of potash was used 
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■lone 4.40 per cent, was found in the plant as against 3.84 per 
cent where nitrate of soda was used with the potash. Phosphoric 
acid and lime seem to be quite constant. 

" While no conclosive result can be drawn from this one set 
of analyses it seems probable that nitrogen and potash are the 
plant-foods most required, " 

Analyses of CEi.BaY Pi^ants. 



VMM. 


Nitrogn per Pho^horle Fotuh per 


Lime per 


VUL K,SO, 


4.34 

t^ 
3-64 

4.17 

3 77 

ttl 

4-55 
4.46 




73 1 4-40 
78 4-48 
67 2.96 

^ 1 III 


51 
40 

43 
41 

49 
41 
50 








XVI. None 

XVIir. Na NO,... 

XIX. None 

(NaNO, 

XX, Jk.so,. ... 


93 1 J-48 
89 i 4.63 
70 1 1.97 
79 ; a-8o 

84 i a.84 





It is apparent that these figures throw little light upon the rea- 
sons for our curious results, — the high yield with potash and the 
very small yields with nitrogen. It was then decided to make sn 
analyas of the soil, to find if its composition could aid in inter- 
preting the results of the experiment. The soil was found to show 
DO acidity. Mr. Cavanaugh found a very high content of nitrogen, 
phosphoric acid and potash. It was then suggested that the pot- 
ash, whilst large in amount, might be unavailable. Accordingly, 
the potash and phosphoric acid were tested for availability, when 
it was found that the potash was practically all unavailable whilst 
the phosphoric acid was in a very available condition (as deter- 
mined by digesting in aone-half per cent of hydrochloric acid foi 
5 hours at 4o''c). Mr. Cavaoaugh's figures are as follows : 
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Analysis of Celhry Mock, Calcui^tbd to Dry 

Substance. 

Nitrogefi 1 .87 per cent. 

Phosphoric acid 50 " ,065 

Potash 54 " merest trace 

Humus 29.39 " 

The iiD availability of the potash seems to explain the excellent 
results which were obtained from the wood ashes. The chemist 
BOW suggests the tise of caustic lime upon the land, in the place of 
fertilizers, ta order to determine if the potash may be made avail- 
able. It is expected that experiments will be continued along 
this interesting line this year. 

L. H. BAiijav.. 
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Cornell University Agricultural Experiment Station. 

ITHACA, N.Y. 

ENTOnOLOaiCAL DIVISION, 

THE 

Army-v/orm 

IN NEW YORK. 



" Jime 17, 1743. There are mllltoDs of woniu, In annle*, appearing and threaten 
nt oflf e«er7 creen Iblng : people are eiceedloEtT alarmed." 

" JdIj 1. 1743. Daraof renins are kept in one pUce and another, on anooft or 
rau." EwtratU/ram the Journal t/ Rn. Thomas Smiih. Falmoulk, Ml. 

By M. V. SLINOERLAND. 
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ORGANIZATION. 



BOARD OF CONTROL : 

THE TKtJSTBBS OP THB UNIVBRSITV. 



STATION COUNCIL. 
President, Jacob Ooni,D Schurmam. 
Hon. A. D. Whitb, .... Tnutee of the Unlveni^. 
Hon- B. F. Tracy, - Pieafdent SUte Agricnltnnd Sode^. 

Frofeaaor I. P. Robbrts, ..... Agricnltatc:. 

Frofeaaor G. C. Caij>wbu„ - ■ - - - • Chemiiby. 

Profeesor Jambs Law, - . - . . Veterinuy Science. 

ProfesaoTj. B. Cohstock, . - - Bntomolagy. 

ProfcMorl,. H. Baiuiy, j . . . Horticnltnte. 

ProftMorH. H. Wing, .... Daliy HnabMidiy. 

Prafcflaor O. P. Atkinson, - . . . . B0U117. 

OFFICERS OP THE STATION, 

I. P. Robbrts, -....- Director. 

B. L. WiLUAHS, .•-••. Tieunrer. 

Edward a. Bdti,br, - . . • . Clc^ 

ASSISTANTS. 

M. V. SuNOBRi.Ain), . . - - Sntomologj. 

G. W. Cavanadoh, ..... Cbemirtij. 

I„ A. CumoN, .... Agricnltuie. 

In pamance of the prorioions of Chapter 118 of the Lam of i8c)7, the 

fbllowinKpeisonBhaTe Deen appointed inTestigaton and inatmctora in the 

ColUffe ofAgricultare of Cornell Vnivenity to serve thronghont the state 

sccording to the needs of the several localities for a portion or ell <rf' the 



j. W. SfBncsr, M. V. SUNGSRI^MD, A. L. Knislbv, 

G. T. PowBU., B. H. DoCOAr, C. B. Hdmk. 

G. A. Smith, J. L. Stonb, H. B. Cannon, Chief Qerk. 



It fiee to all who leqnest them. 



BULLETINS OK 1807. 

134. Tne Pistol-Caae-Bearer in western New York, 

las. A Disease of Cnrnut Canes. 

136. The Currant Stem Gtrdler and The Raspberrj-Cane Maggot 

137. A Second Acconnt of Sweet Pess. 
laS. A Talk about Dahlias. 

119. How to Conduct Field Bxperiments with Fertilisers. 

130. Potato Culture. 

131. Notes upon Plums. 
133. Notes Upon Celery. 

133. The Army-worm in New York. 
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—Artny-wortns at work on a com plaul. Nearly natural si 
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69. — a, am%y-wonn tnoth at res/, ttalura! size; h, inolh with wings 
expanded : c, the mo/A, /aiice iia/ural size ; d, e, /, g, eggs of anny-worm 
fiiolks (W they are laid in grass leaves, much enlarged. 
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THE ARMY-WORM IN NEW YORK. 



Leuainia unipunSla Haworth. 
Order Lbpidoptbra ; fomily NocTniD.fi. 
Perhaps no common name of an insect is so fomiliar to 
agricnltnrists and others as that of "army-worm." However, 
bnt comparatively few people are familiar with the stoiy of an 
army-worm's life, — what it is, where it comes from, the wonder- 
ful transformations it undergoes, and many other interesting facts 
about it. The most serious outbreak of this insect known in the 
history of New York state and of the country at large occurred 
last year. As the newspapers teemed with more or less exag- 
gerated accounts of its ravages and habits, it attracted nnusual 
attention from all classes, resulting in a greater demand for 
definite, detailed, illustrated information than we were able to 
supply at the time. Fortunately we succeeded in breeding many 
of the insects through their different stages and broods in cages 
at the insectary, and were thus enabled to obtain many new and 
life-like pictures of army-worms, their parents, and other interest- 
ing phases of their life. In order that agriculturists and others 
may be prepared with definite information in case of future out- 
breaks of the insect in New York, the following account of its 
work in the state has been prepared. 

What arb Aruy-woshs. 

The name " army-worm ' ' has been applied to several different 
insects which sometimes appear in great numbers and devastate 
large areas of Geld or orchard crops. The term is sometimes 
applied to the canker-worm in many localities in onr state. How- 
ever, what has come to be recogmzed as the army-worm proper 
or the army-worm by entomologists is shown at work, nearly 
natural size, in figure 68, and twice natural size in figure 70. It 
is a striped, sixteen-legged larva or caterpillar, resembling, and 
in fact, closely allied to, the well-known cutworms. It is aptly 
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called the ' ' army-worm ' ' because whenever it appears in injor- 
ious numbers, after destroying the vegetation in one field, the 
caterpillars always march like an army to other fields. The 
parents of army-worms are moths (see figure 69) which belong to 
a great family of insects known as Noctuids or owlet-moths. Most 
of the moths or "millers" that fiy into our houses at night, 
attracted by the lights, are members of this family. 

Thb Caterpii,lars and theik Parents Dbscsibed. 

When full-grown, army-worms measure nearly an inch and a 
half in length- They are of a general greenish -black color, 
much lighter on the venter which is more or less mottled with 
blackish, and each side bears several distinct stripes. 

Along each side of the body extend three stripes of about the same width ; 
the one just betow the spiracles is of a light greenish-yellow with whitish 
edges ; the one bordering on the dorsum is a little darker vAtti a mottled 
greenish-black center and narrow white lines along its edges ; the central 
stripe, or the one with the spiracles in its lower edge, is black, sometimes 
lighter along its center. The dorsum is finely mottled with greenish-black 
and closely resembles the dark stigniatal stripe in color ; along the middle 
line of the dorsnm there extends a narrow white stripe, usually quite indis- 
tinct except on the thoracic and anal segments. The six true legs are light 
brown in colur, and each pro-leg is marked with a targe, shiny, blackish 
spot. The head is of a greenish -brown color, rather coarsely mottled with 
black which merges into distinct blackish stripes along the sutures. 

There is considerable variation in general color among the 
caterpillars, some being much lighter than others, due to differ- 
ences in the intensity of the stripes and the mottlings on the 
body. In some cases this difference was so great as to lead to 
doubts of the specimens being true army-worms. Twoextremes 
of variation are illustrated in figure 70 ; in one instance all the 
army-worms received from one locality were like the one in the 
upper part of the figure, while those sent in from another army 
were all dark like the lower one. 

The parent insect — the moth — is shown natural size at rest at 
a, and with wings expanded it d, in figure 69 ; at f in this figure 
the moth is represented twice natural size. As these figures indi- 
cate, the adult insect is a very plain little "miller." Its princi- 
pal characteristic markings are the distinct white spot near the 
center, and the dark shade or stripe in the upper outer angle, of 
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each front wing. The general color of the front wings is clay or 
fawn, much specked with black scales ; a row of more or less 
distinct black dots, one on each vein, crosses the wing about mid- 
way between the white spot and the outer margin ; often the 
veins are outlined for a portion of their length by white scales. 
The hind wings are of a dnsky brownish color, datker towards 
the outer margin, and with the veins blackish. 



^o,~Light and dark varieties of artny-worms, twice natural size. 

There are no differences in color between the male and female 
moths, but the abdomen of the female is more pointed, and her 
anten'ise are much smoother than the hairy or ciliate antennae of 
the male. 

The moths are very uniform in their coloring and markings ; 
practically the only variations are in the number of the black scales 
scattered over the front wings, and some moths are a trifle lighter 
or darker with more or less of a reddish or rust tinge. There is 
considerable variation in size, the distance across the outstretched 
wings ranging from a little less than one and a half inches to two 
inches. The moths bred from the lightest colored army-worms 
do not differ from those reared from the darkest caterpillars. 

The molh may be readily distinguished from other similar 
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motbs by the conspicuous white spot in the center of each front 
wing. It was doubtless this distinctive mark that sag:gested the 
specific name of the insect — umpunHa. 

Historical. 

Its general distribution and early A JJA»y.— Apparently the 
native home of the army-worm is in North America, altboagb it 
is known to occur in England, South America, India, Java, 
Maderia, Anstralia and New Zealand, thus making It nearly a 
cosmopolitan insect. However, it is known as an especially 
injurious insect only in the United States, east of the Rocky 
Mountains and in Canada. "The region in which it especially 
flourishes extends from Iowa to Maine and from Texas to Ala- 
bama. £ast of the Blue Ridge Mountains its southerly range as 
an injurious species extends to North Carolina. The motb is 
often captured outside these limits and frequently in considerable 
numbers, but the caterpillar does not seem elsewhere to be a factor 
in agriculture. " 

What has come to be recognized as the first published account 
of this insect is quoted on the title page below the frontispiece. 
1743 is always mentioned as the fiist army-worm year of which 
we have pretty definite proof. Perhaps it was the army-worm 
that appeared by the millions in Massachusetts in 1762 and ate up 
the corn. Graphic and definite accounts have been recorded of 
the ravages of the insect in New England in 1770 and 1790. The 
next army-worm year was in 1S17, and since 1825 the insect has 
appeared in injnrions numbers somewhere in the United States 
almost every year ; but rarely, if ever, has the insect been 
destructive in the same locality in two successive years. 

The army-worm was known in the early chronicles as "the 
black worm;" just when it came to be known as "the army- 
worm ** we have not ascertained. Sometime in the latter part of 
the eighteenth century, a specimen of the adult insect — the motb — 
found its way into the then celebrated collection of a Mr. Fran- 
cillon in London. Upon the breaking up and sale of that col- 
lection early in this century, this moth passed into the possession 
of a Mr. Haworth, who published a description of it in iSio ; he 
1 it unipunda, the white speck. 
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It is a cnrions fact that no one seems to have discovered what 
the parents of the army- worms were like until 1855, when Mr. 
Kirkpatriclc reared some of the moths in Ohio. It was not until 
1861 that Dr. Fitch, then State Entomologist of New York, iden- 
tified the annyworm moth as the same insect which had been 
described in England 6fty years before. 

Previous army wo>m years in New York. — Apparently the first 
record of the occurrence of the army-worm in New York state is 
the following taken from the Albany Argus for 1817: "The 
black worm is destroying the vegetation in the northern towns of 
Rensselaer and the eastern section of Saratoga coanties. Many 
meadows and pastures have been rendered by their depredations 
as barren as a heath." 

The insect does not seem to have again attracted attention in 
our state for forty-four years or nntil 1861,* This is by far 
the most celebrated of the army-worm years, because the worms 
appeared in destructive numbers over an immense extent of coun- 
try (twenty states were damaged to a greater or less extent), and 
also because this outbreak called forth several elaborate articles 
by the leading writers upon insects. In New York state the 
worms appeared in the vicinity of Bu&lo, and at several other 
points towards the western and southern Hue of the stale ; and 
also in many places on Long Island. 

In 1872, an army of the worms was reported from Tioga 
County. Again in 1S75, which was a notable army-worm year 
throughout the country, the insect was very destructive in the 
same county and was reported as swarming on Long Island. Dr. 
Lintuer states {Country Gentleman, 1877, p. 3+7) that the worms 
abounded in many portions of the slate in 1876 and did serious 
damage, but the next year the moths were rarely seen. 1880 was 
also a notable army-worm year, especially in New York state. 
The worms were destructive in the southern and eastern counties 
of the state in August, and on Long Island the damage done in 
June was very great, creating much alarm. Bushelsof the worms 

• Dr. Riley states (3d Rept. Em. Com., p. 95) ; " From an old number of 
the Country Gentleman, we learn tliat it did .some damage in western New 
York." We have been unable to find this reference, nor does Dr. Fitch refer 
to it in his detailed account published in 1S61. 
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were captured in post-holes dug in ditches on Long Island in 1880, 
but in 1881 scarcely any were seen on the Island. 

la August, 1882, the insect appeared in formidable numbers 
near Saratoga Springs, and was also very destmctive in Suffolk 
County. In 1885, the worms were reported as doing much dam- 
age in oats in Orange County. They next attracted attention ia 
Orleans County in 1888, where they injured the barley crop 
twenty per cent. Two years later (1890) the worms are reported 
to have destroyed many acres of timothy in Queen's County. 
This completes the record of appearances in destructive numbers 
of the army-worm in New York state previous to 1896. 

Notes on the Oittbreak of 1896. 

During the spring and summer of 1S96, the army-worm ap- 
peared in destmctive numbers in portions of ten states, constitut- 
ing what is probably the most serious outbreak of the pest known 
in the history of the country. In some states most of the damage 
was done in May, but usually it was the July brood which ap- 
peared in almost incredible numbers ; in a few localities, however, 
it was not until September that the pest was seen in injurious 
numbers. 

In New York state the outbreak was the most wide-spread and 
most destructive of any before recorded. We have authentic re- 
ports of armies of the worms having worked in forty-eight of the 
sixty counties of the state. We heard nothing of the insect in the 
state until about July ist, when letters, telegrams, and even long- 
distance telephone messages began to pour in from all sections. 
A circular letter and telegram were prepared and for nearly three 
weeks in July, we were kept busy answering the urgent requests 
of the hundreds of correspondents whose crops, in many cases, 
were disappearing, often at the rate of an acre or more per day, 
down the throats of the armies of hungry worms. 

Nearly all kinds of field crops were ravaged by the caterpillars. 
Corn and oats seem to have suffered the most ; there is no data 
upon wliich to base any definite estimates, but one may safely say 
that thousands of acres of these two crops alone were mined by 
the worms in New York. In many localities, rye, barley, wheat, 
millet, meadows, pasture lands, and Hungarian grass suffered 
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equally as much as, and iu some cases more than, com or oats. 
One army of the worms which we visited had stripped every leaf 
from forty acres of rye and had cut off one-third of the heads 
before the &rmer discovered the presence of the enemy on his 
farm. When we reached his place, his corn and oats in adjoining 
fields were disappearing at the rate of an acre or two a day, and 
the lane across which the worms were marching presented a 
desolate appearance, scarcely a green blade of grass having 
escaped the jaws of the hungry horde. Many farmers had sim- 
ilar experiences with the insect. Often whole fields of rye or 
other crops would be mined before the culprits were discovered. 
Some farmers, hoping to save their oat crop cat the grain before 
it was fairly ripe, binding it into bundles and ' ' shocking it " as 
nsual ; but quarts of the worms simply gathered under and in 
these shocks and continued their destructive work on the drying 
grain, often ruining the whole crop. 

The favorite breeding places for the worms are the low places 
in pastures and meadows where the vegetation grows the rankest, 
and in many cases it was evident that the armies started from 
such places in 1896. Ofren, however, the indications were that 
the worms were born in the rye or oat field where their ravages 
were first noticed. As there was nothing to indicate that 1896 
was to be an " army-worm year," no one was on the lookout for 
the insect, and doubtless few, if any, farmers discovered the worms 
when they were small and before they had been forced to abandon 
their breeding grounds and march to new pastures in search of 
food to satisfy their voracious appetites. The larger proportion 
of the damage done iu 1896 might have been averted had the 
farmers been able to apply remedial measures before the worms 
had spread far from their birthplace instead of when they were 
half-grown or more, with larger appetites, and were on the march. 

Although the outbreak of the insect was so general all over 
the state, oftentimes the worms were confined to one or two farms 
in a town ; one man's crops might be ruined by them while 
another army of the worms might not occur within a radius of 
several mites. 

To fully realize the destructive capabilities of the insect one 
mnst see, no description will suffice, an army of the worms on the 
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march and at work. In most cases, the caterpillars in each of 
these armies must have been numbered by the millions ; even an 
approximate estimate of the number of worms in a single army 
would have been impracticable. Oftentimes when an army was 
marching across a lane or roadway, nearly the entire surface of 
the ground for several rods would be covered with the crawling 
mass of worms ; one could not step without crushing several of 
them. Is it lo be wondered at that when such a vast horde of 
hungry creatures reach a field of young com, acres of the plants 
soon look like the one shown in figure 68 ? They soon strip all 
the leaves from the stalks of oats, rye, and similar plants, and 
often cut off many of the beads, leaving them uneaten on the 
ground. In one instance, a barn loomed up before the worms 
directly in their line of march, but nothing daunted, many of them 
valiantly scaled the perpendicular wall and soon succeeded in 
getting over the eaves onto the roof. Here, however, they met 
their Waterloo, either from the exposure on the heated shingles 
to the sun's rays or from other causes, and a windrow of dead 
worms was formed under the eaves. 

The worms feed mostly at night, remaining hidden during the 
day in the soil or under chunks of dirt or anything that will 
afford protection : many of them find shelter down in the cavities 
at the bases of the unfolding corn leaves. On cloudy days the 
worms usually feed during the day, and often many of the worms 
may be found at work on sunshiny days. 

In almost every case it was the July brood of worms only which 
ravaged crops ; apparently in none of these instances did the May 
or the September broods of the caterpillars attract attention- 
However in at least two localities (Cheviot, Columbia Co. and 
Warwick, Orange Co.), it was only the September brood of 
worms which were numerous enough to be noticeably destructive; 
curiously enough the insect had not been seen in these localities 
before during the year. Thus, while in most localities all of the 
damage was done in July, and in a few places the worms were 
not injuriously numerous until September, it is to be noted that 
we have no evidence that more than one of at least three broods 
of the insect was noticeably injurious in any locality during 1S96. 
A probable explanation of this noteworthy fact will be brought 
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ont later on in the discnssion of the enemies of the army-worm. 
Indications of thb Presence op Army-wohms. 

Unfortunately, even when army-worms occur in immense nom- 
beis, farmers rarely become aware of their presence until they are 
about half-grown, when they have usttally spread some distance 
from where they hatched, and have often already done much 
damage. Last year, one farmer noticed that a forty-acre field of 
rye seemed to be ripening onusually early, bnt he did not discover 
the cause until a few days later when an immense army of the 
caterpillars began marching from this field into adjoining com 
and oat crops ; aa examination of the rye showed that the worms 
had eaten nearly every rye leaf in the whole field and had also 
cut off about one-third of the beads. That the insect gets such a 
start before it is discovered, ia doubtless largely dne to the fact 
that it ia not a "standard" pest (that is, one which may be 
expected in injurious numbers almost every year, like the Codlin 
moth) and thus farmers, not expecting it, are not on the lookout 
for it. As it is impossible to predict with any degree of certainty 
when army-worms may be expected, this unfortunate condition of 
affairs seems to have no practicable remedy. 

A whole army of the worms are often batched in a few square 
rods or less of rank growing grass in a low, damp spot in a large 
pasture or meadow. Such a small area is easily overlooked, 
although the little caterpillars may have eaten enough of the 
grass to enable one, on the lookout for them, to readily discover 
their presence before they have spread far and have done much 
damage. It would be an easy matter to check an army of 
these very destructive worms in field crops if it could be discov- 
ered before it had spread far from its comparatively small breed- 
ing ground. 

What Army worms Eat, and thbir Capacity for Injury. 

Army-worms include in their menu a wide range of food-plants. 
They seem to prefer the grasses and grains, Timothy, wheat, 
oats, com, rye, and barley, they seem to relish best ; and millet, 
Hungarian grass, sorghum, or flax do not come amiss. They 
have also been knonn to eat onions, peas, beans and other garden 
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crops. Cranberry crops have been greatly damaged by them, 
and in one instance ' ' an army of the worms, in passing throngb 
a strawberry patch, devoured both the leaves of the plant and the 
anripe fruit." Experiments have shown that in confinement the 
worms will live, thrive, and undergo their transformations when 
fed exclusively upon either the garden poppy, beet, lettuce, 
cabbage, raspberry, onion, parsnip, radish, carrots, or pea. They 
refused to feed, however, on bean, cotton, grape, and hemlock. 

Ordinarily clover is not eaten by the worms ; it is said that ' ' a 
timothy field is often eaten to the ground, leaving the clover scat* 
tered through it standing." In i38o, however, a remarkable 
exception occurred in New Jersey where in some localities clover- 
eating by the worms was the rale and not the exception. 

Fruit growers have little to fear from this pest. In one case, 
as mentioned above, a strawberry bed was injured by an army of 
the worms, and there is but one record of their having eaten the 
leaves of fruit trees. 

Finally, it may be of interest to know, that when on the march, 
the worms have been known to not hesitate at cannibalism to 
satisfy their hunger, and many individuals have been killed and 
devoured by their stronger comrades. 

It is a striking fact, that, although the army-worm is widely 
spread throughout the world, it is notably destructive only in the 
northern halfof the United Slates; andinthissection.itscapacity 
for injury is very great. Almost every year itappears somewhere 
in this area and injures crops to the amount of hundreds of 
thousands of dollars. As one can readily understand, it ts a 
difficult matter to estimate the toss occasioned by the ravages of 
an insect over a large area. The damage done by the army-worm 
in western Massachusetts in 1861 has been estimated at $500,000. 
The oat crop of Indiana and Illinois is estimated to have been 
damaged by the insect in 1881 to the extent of about $750,000. 
We have but little data upon which to base an estimate of the 
injury done by the worms in New York in 1896. It has been 
stated, however, that the damage from the insect in Massachusetts 
last year would amount to upward of $250,000 ; and we believe 
that at least as many dollars worth of the crops of timothy, oats 
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ladcom of New York farmers also weut down the throats of the 
ravagJDK armies of the worms in 1896. 

Thb Story of an Army- worm's Life. 
Only those who have closely watched the growth and wooderful 
transformations of an iosect can realize how fascinating is such a 
study of life. Jt is astonishing how much ignorance there is 
among the great mass of the people in regard to insects and their 
life-stories. But few of the hundreds of farmers who suffered 
from the ravages of the army-worm last year, had any definite 
ideas as to where the worms came from or what became of them. 
Our observations lead as to believe that those who know the 
most about the habits and lives of their insect pests, are the ones 
who best succeed in conquering these minute foes. Furthermore 
it must be more interesting to plan a campaign against an enemy 
with whose habits one is familiar than to go at it haphazard as 
many do. The life-history of the army-worm varies somewhat 
in different latitudes ; the following discussion is applicable, in 
most cases, only to New York state and similar latitudes. 

T/ie egg stage, or how and where its life begins. — Each army- 
worm begins life in a minute, round, nearly smooth egg of a 
distinct, yet very light yellow color,* and measuring from 6 mm. 
to 7 mm. (about .025 of an inch) in diameter. In seeking a place 
to lay her eggs, the mother insect seems to preferably choose the 
rankest tufts of grass in pastures or where the growth is the 
rankest in grain fields or meadovrs. Finding a suitable stalk of 
grass or grain, the moth clasps a blade or leaf with her legs and 
then deftly thrusts her ovipositor into the as yet unfolded base of 
the leaf or more often down into the sheath where it surrounds 
thestalk- She is thusengaged from one to four minutes at a spot. 
During this time from 10 to 50 or even more eggs may be laid and 
covered with a thin white glutinous substance which fastens them 
together and also draws the sides of the leaf close around them, 

• The egg has always btetl liescrihed as smooth and white. Yet the hun- 
dreds of eHgs which we have seen had a distinct yellowish tinge, and under 
the microscofie the surface of the shell was prettily marked with a net-work 
of very fine stride or ridgL-s ; the white substance with which the moth 
covers her eggs obscures this net-work. 
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SO that nothing but a narrow glistening white streak is visible, 
as shown much enlarged aty and g in figure 69. At d and e in 
the same figure, part of the sheath of the leaf has been removed 
to show the eggs and their glutinous covering- Observations 
indicate that most of the eggs are laid daring the earlier part of 
the night, the moth remaining hidden daring the day. It is also 
said that early in the season the moths prefer to oviposit in the 
cat straw of old stacks, in hayricks, and even in old fodder stacks 
of corn or in old bits of corn stalks scattered about in pastures ; 
eggs have also been fonad in the spring in young grain. 

The immense nambers in which the army-worm often occurs 
would lead one to suspect that the parent moth must be quite pro- 
lific. Careful observation has shown this to be true, for as many 
as 737 eggs have been found in the body of one moth. They 
develop rather slowly in the ovaries, as a week or more often 
elapses between the time of emergence of the moth and the com- 
mencement of egg-laying. 

Eggs laid in the sheath of grass-blades in our cages in Novem- 
ber hatched in from 8 to 10 days. This agrees with other records. 

Growth and peculiar habits of the worms- — A day or two before 
the eggs hatch, the brown jaws of the developing caterpillar can 
be plainly distinguished through the shell. 

The newly hatched worms are nearly i mm. (.078 ot an inch) in length 
and are of a translucent whitish color. The head is of a dark brown color 
and the thoracic shield a little lighter. There are no indications of the 
■tripes which mark their hody later. The first pair of abdominal pro-legs 
are only about one-half as larj^e as, and the second pair are slightly smaller 
than, the last three pairs. All these undeveloped pro-lega bear the usual 
booklets, hut whether all are functional or not, we have not determined. 

In moving, the little caterpillars loop along like measuring-worms, and 
when disturbed they drop themselves down at the end ot a silken thread 
which they spin, like canker-worms. As we had seen nothing recorded that 
would indicate such a habit, we were surprised to find that for the first day 
or two of their life the caterpillars fed upon the shells of the eggs from which 
they had just hatched and upon the white glutinous substance which sur- 
rounded the eggs. In each case under our observation the little worms ate 
almost every vestige of these substances before they attacked the live grass 
leaf. Soon after they began feeding upon the grass, this green food gave 
their bofiies a greenish color. After feeding for a few days, the little worms 
moult or shed their skin. In the second stage of their life as a caterpillar 
they have the same looping and spinning habits as before, and the stripes of 
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the future mature worms begin to appear. After the second moult occurring 
3 or 4 days later, or in the third stage, the caterpillars are more distinctly 
striped, their looping habit is lost, but the front pro-legs are still the smallest, 
and instead of spinning down when disturbed, the worms curl themselves 
up. When they reach the fourth stage, 3 or 4 days later, they have many of 
the characteristics of the mature caterpillars, shown in figure 70, and the 
pro-legs are of nearly equal size. Two more moults occur at intervals of 3 
or 4 days before the worms become full-grown. 

This insect thtis usually spends from twenty to thirty days of 
its life as au army-worm or caterpillar. 

Army-worms occur every year in most grass-lands, but 
their habits of feeding mostly at night, remaining hidden dur- 
ing the day, and of dropping when disturbed, render them quite 
difficult to find unless they occur in large numbers ; when young 
the worms quite closely mimic their food-plants, which also renders 
thar detection less easy. It is said that sometimes one may pass 
daily through a grass plot where the worms abound, and never 
suspect their presence until the plot begins to look bare in patches. 
Their night-feeding habit reminds one of their near allies in the 
insect world — the cutworms. But the army-worms do not seem 
to exhibit the wasteful cutting habit of the cutworms, except 
when they sometimes cut off the heads of wheat and similar 
grains; usually only the leaves of the grasses and grains are 
eaten. 

The (act that the traveling of the worms in large armies is an 
abnonnal habit, cannot be too strongly insisted upon. It is only 
when so very abundant, and the food of the vicinity in which 
they were borne is destroyed , that they march in search of further 
supplies; they are usually from one-half to two-thirds grown 
when the march begins. 

The rate of travel of the worms when on the march of course 
varies with the nature of the surface over which they have to 
crawl. They have been observed to travel at the rate of from 
one to nearly three feet in a minute, or from four to ten rods per 
hour. 

Tie Transformations Through the Pupa Stage to the Adult In- 
sect. — Soon after reaching its full growth, an army-worm ordinarily 
burrows into the ground for an inch or two and there twists its 
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body about antil a smooth cavity or cell Is formed. In tbis 
earthen cell the caterpillar sheds its skin for the last time and 
becomes a dark brown, apparently lifeless object — the pupa — 
shown natural size (at a) and enlarged in figure 71. In the latter 
part of J uly.last year many farmers reported that the array-worms 
had suddenly left their 
fields and had disap- 
peared ; this simply 
meant that they had 
gone into the ground to 
pupate. When the 
worms occur in great 
numbers, many of them 
change to pupse under 
stones, boards, chtinks 
of dirt, or rubbish of 
any kind, without en- 
tering the ground ; at 
such times more or less 
silk is sometimes spun 
•jx.— The pupae inlo which artny-worms trans- around the body and 
/or,«. m/ural she at a. particles of earth adhere 

to it thns forming a slight cocoon. The length of time the insect 
remains in the pupa state varies with the climate and the season. 
Id the spring and fall the pupa Stage apparently lasts from three 
to four weeks in New York state, while in July only from ten to 
fifteen days was spent by the insect as a pupa last year. 

Habits of the moth. — Soon after emerging from their cramped 
quarters in the pupa, the moths gradually expand their wings 
and may be seen, resting quietly, hidden during the day in the 
grasses, in the position shown at a in figure 69. The moths 
usually begin flying about sunset and are doubtles.'. active during 
the greater part of the night. Their flight is low and is charac- 
terized by a quick darting motion. Upon first alighting the wings 
are kept in motion with a rapid quivering for a moment. They 
do not appear to be as readily attracted by lights as many other 
moths. In our extensive trap-lantern experiments conducted in 
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1S89 and 1892, only tme moth woa attracted to the laDteras dnr- 
ing the two years. 

Doubtless the army-worm moths that emerge in the spring and 
summer do not live more than two or three weeks ; some of them 
which emerge in the fall live all winter in hibernation. They are 
fond of liquid sweets, such as a sugar solation painted upon trees 
to attract other insects ; and last year in southern New Jersey 
they were found in large numbers among the plant-lice on melon 
vines, doubtless attracted by the "honey dew" secreted by the 
aphids. They undoubtedly feed upon the nectar of various flow- 
ers for they have been taken in the evening upon the blossoms of 
clover and soap-wort ; they have also been found feeding on the 
blossoms of apple, honeysuckle, and yucca. In August we tried 
to persuade the moths to lay eggs in onr cages where there was 
no food for them, but all died without ovipositing. We fed the 
moths which emerged in the fall with sweetened water and they 
oviposited freely in the cages. 

The number of broods of ike army-worm in New York. — The 
army-worm apparently did not attract attention in any locality in 
New York in 1896 until about July ist. Then the worms weie 
half or two-thirds grown and had begun to march in armies. 
From some of these caterpillars we reared the adult insect as early 
as July 25th, and many moths continued to emerge until about 
August rsth. We failed to induce these moths to lay eggs, as 
noted above. In most localities the insect was not noticed again 
in 1896, but from two places reports reached us, on September 
14th and 29th, of the ravages of armies of worms. These were 
evidently the oSspring of the brood of moths which emerged in 
the latter part of July and the first week in August. From some 
of the September armies of the worms, moths emerged in our 
cages from October 3 rst until November 18th, November 9th, 
we saw a pair of moths in copulation, and by the nth the femalt 
had laid many eggs on the grass leaves. By the 20th of the 
month some of the eggs had hatched ; other eggs hatched as late 
as the 27th. Ordinarily this would be rather late for the little 
caterpillars to obtain food, but last year the weather was favor- 
able at that late date and continued so for some time, so that the 
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worms fed for several days on the grass leaves before the auttuun 
frosts forced them to prepare for hibernation. 

The above observations clearly show that at least two broods 
of army-worms appeared in New York in 1896, one in July and a 
later one in September. However, across our sonthem border, 
in New Jersey, several armies of the worms ravaged crops in 
May. Although no noticeable injury seems to have been done 
by the insect last year in New York before July, their appearance 
in New Jersey in May and our observations on thdr habits in the 
&U are quite conclusive evidence that there must have been at 
least one brood of the caterpillars previous to July in our state. 

We are thus led to conclude that three broods of the army- 
worm ordinarily occur in New York state. The first brood of the 
caterpillars are doubtless at work in ApiU and in an " army-worm 
year" may be forced to march in search of new supplies in May 
in some localities. This May brood of worms transform early in 
June into the moths which lay the eggs from which hatch the 
second brood of worms that were so destructive in July last year. 
Finally, a third brood of caterpillars, the progeny of the moths 
from the July brood of worms, work in September. 

TAe most deslmcHve brood. — Usually the second or July brood 
of the army-worms is the destructive one in New York state and 
similar latitudes. The first or May brood was noticeably 
destructive in some localities in New Jersey and Illinois, hut seems 
not to have attracted attention by its injuries in New York. 
Ninety-five percenter more of the injury done by the army- 
worm in New York last year was the work of the second or July 
brood. In at least two localities, however (Cheviot, Columbia 
Co., and Warwick, Orange Co.) it was only the September or 
third brood of the worms which did noticeable damage in 1896. 
Owing to the activity of their enemies and to other causes, rarely 
is there more than one injurious brood of the insect during the 
year, and as stated above, this is usually the second or July brood. 
Thus in those localities which suffer from the ravages of either 
the first (May) or the second ( July ) brood of the caterpillars, 
usually no more armies will be seen during the rest of the season. 
This is a very important phase of the question for upon it may 
depend the answer to the question so often asked in July last 
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year : Will it be safe to plow under our ruined crops and attempt 
to grow a late crop of something ? This question is discussed 
further on. 

How the insect passes the winter. — Onr observations, detailed 
above in discussing the number of broods, further confirm previous 
records of the hibematiou of the insect as a caterpillar. The 
indications are that in the latitude of New York most of the worms 
that hibernate are small, not more than half grown. 

Among the many records of the capture of the moths, there are 
but two of their appearance in New York state earlier than about 
the middle of June ; one moth was bred at Albany about the 
middle of May and we captured one at light on Jane 2d, This 
would indicate that the insect does not pass the winter as a moth 
in our latitude. But the moths have been found in New Jersey 
" during the entire winter in sheltered places " (Rept. of Ento- 
mologist of N. J- Ezpt. Station for 1896, p. 450). Some writers 
believe that the insect may also winter as a pupa, bnt no couclu- 
Mve evidence has yet appeared to prove this. 

Thus the army-worm doubtless hibernates in New York state 
either as a yonng caterpillar or in the moth stage ; possibly some 
pnpse winter over. 

Briefly summarised then the Ufe-history of the army-worm 
in New York state seems to be as follows : the moths which may 
hibernate oviposit early and the caterpillars which hatch firom 
these eggs augmented by the somewhat larger ones which were 
bom late the preceding fall and hibernated, form a May brood of 
worms that may possibly be numerous enouf^h some years to 
necessitate their marching to new feeding grounds. The cater- 
pillars of this first brood undergo their transformations through 
the pupa stage to the adult insect or moth early in June ; and the 
progeny of these moths form a second, and often injurious march- 
ing brood of the worms in the early part of July, A third brood 
of the worms, which are rarely injurious, is developed in Septem- 
ber, and the moths into which these transform may lay eggs from 
which will hatch the young caterpillars that hibernate, or some of 
the moths themselves may hibernate and ovipo^t in the spring. 
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The Next Army-worm Yeas. 

Will the army-worms come again next year ? In 1 896, this was 
the questioD uppermost in the minds of many New York farmers 
whether they suffered from the ravages of the insect during the 
year or not. This spring there are reports from some localities 
in the state that farmers are planning to not sow oats and other 
grains for fear of another invasion of the worms this summer. 
Of course, no one can say definitely when New York crops will 
again be ravaged by llie pest. Many of our insect foes may come 
one year in very destruciive numbers, but it often happens that 
the next season we see or hear very little of them. The preval- 
ence of insect life may be likened to a pendulum that swings 
irregularly in response to the action of some of nature's forces ; 
in the case of insects, their parasitic and predaceous enemies and 
the variation in their food supply and in climatic conditions are 
among these forces. However, man has not yet been able to 
formulate these " ups and downs " so that he can rarely predict 
with any certainty whether an insect will appear in injurious num- 
bers at any time, even though it may have appeared in very 
destructive numbers only the year before. This is especially true 
of the army-worm. No one can predict when we will or will not 
have au "army-worm year." It has been noted that often an 
outbreak of the worms has occurred during years which had an 
unusually dry spring and were preceded by an abnormally dry 
year ; a dry spring gives a more favorable opportunity for the 
development of the little hibernating caterpillars and those which 
may hatch early from eggs laid by moths which hibernated, Btit 
this combination of climatic conditions does not invariably bring 
army-worms in injurious numbers. 

Since 1825, the insect lias appeared in injurious numbers some- 
where in the country nearly every year. It has also been injuri- 
ous somewhere in New York state at intervals of from one to 
three years since 1872. But, and here is an important historical 
fact, rarely if ever, has it ra-tiaged crops in the samelocalily during 
two years in succession. There has been only three general out- 
breaks of the insect in New York ; those occurred in 1861, 1875, 
and 1 880. The other outbreaks were mostly confined to a county 
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or two- Thus from the historical record of the insect, one might 
justly conclnde that 1897 will not be an " army-worm year " 
either in our state or in the country at large. Doubtless armies 
of the worms will appear in very limited localities in some parts 
of the country but quite probably not on the same farms that 
were ravaged last year. 

There are other reasons for thinking that farmers, whose crops 
suffered last year, need not lose any brain matter in worrying 
over the possibility of another " army-worm year " in 1897 or for 
several years to come ; in many cases the worms had not bees 
seen on these farms, until last year, since 1861 or 1875. There 
is no donbt but what another brood of the worms appeared in 
New York after the very destructive brood which worked in July. 
But in those localities where the insect was so destructive in July, 
apparently nothing was seen of the caterpillars of the next brood 
which worked in September ; they were not numerous enough to 
attract attention by their injuries. There must have been a fear- 
ful decimation among the many millions of worms constituting 
the July armies either about the time they became full grown or 
when they had reached the next or pupa stage. And there was. 
If there bad not been, at the normal rate of multiplication, there 
would have been enough caterpillars developed in September to 
have caused the ravages of the July brood to have appeared 
insignificant in comparison. The principal causes of this great 
decimation in the ranks of these armies of worms are discussed 
under the natural enemies of the insect. Suffice it is to say here, 
that as some of the same causes worked upon the September 
brood, we believe that the number of army-worms which went 
into hibernation last fall in New York state was not materially 
greater than in other years when nothing is heard of the insect 
the year following. 

In short, we believe that the history of the insect and the 
evident and very effective work of its enemies last year, in New 
York at least, strongly indicate that the army-worm will be a 
scarce article of diet for the birds in 1897 and for some years to 
come in most parts of our state. At any rate, we would strongly 
advise farmers to not hesitate a moment about sowing grain crops 
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for fear of the worms either in 1897, 1898, or for the next decade, 
fin- that matter. 

Uses That may bb made of Infested Fieuds. 

Last year many farmers were at a loss to know what tise to 
make of a crop that had been invaded by an army of the worms 
whose ravages it was then impossible to check. Those who cut 
their oats and "shocked " them in the usual manner, hoping that 
this would check the work of the pest, were doomed to disap- 
pointment for the worms continued to work in the shocks, dcnng^ 
much damage. Infested crops of oats and other grains may be 
cut, and made into hay, or put into silos. This procedure will 
not facilitate the farther multiplication of the insect any more than 
if the crops were not harvested. What few worms are made into 
hay or go into the silo will not deleterioosly afiect the nay tn' 
dlage. 

In many localities in New York state, the great destruction 
wrought by the worms resulted in a decided shortage of fodder for 
stock for the foil and winter. Hence, many inquired in July last 
year what crops, if any, could be grown on the same fields that 
year. In many cases a shortage of this kind may be partially- 
overcome by putting in at once crops of millet, Hnngarian grass, 
or turnips. Sow from 3 pecks to a bushel of the first two, and 
about 5 pounds of the latter per acre. If the infested field is 
plowed, well fitted, lightly harrowed and rolled, and treated to a. 
dressing of fertilizer containing a relatively high per cent, of pot- 
ash and nitrogen, good crops of these stock foods may be obtained 
before the winter. Should the turnips be too thick, cultivate by 
harrowing one or more times soon after they come no. Oats and 
peas mixed and treated in like manner may also succeed. As the 
September brood of the worms is rarely numerous enough to be 
destructive in our state, crops sown in the latter part of July or in 
Angtist will rarely sufier from the army-worm. 

Natural Enbuibs- 
What a feast many of the birds, including chickens and turkeys, 
had last year in those localities where the army-worm was numer- 
ous. On Jnly 23d, Mr. L. T.Yeomaus, of Walworth, N. Y., wrote 



byGoO'^lc 



Thb Ahmyworm. 253 

ns : " We tbink we have disposed of the greater share of onr 
army-worms. The birds were our greatest helpers. They came 
in flocks — blackbirds, thrushes, aud even the Koglish sparrow 
condescended to help." Mr. F. A. Sirrine, of the New York 
Bxperiment Station staff, has reported that in addition to the birds 
just mentioned, the cowbird, catbird, robin and the lark were seen 
feeding on the worms at Washingtonville, N. Y. He states : 



7a.— Thb Parmbr's Prihnd. The red-tailed tachina fly { Winlkemia 4- 
puslttlala ). a, Ihefly. natural size ; b, the fly, much enlarged ; c, army- 
Uform u^on which the fiy has laid eggs, natural size ; d, parasitized 
army-Tvorms, enlarged. 

" It was at first doubted whether the sparrows were in the oat 
field onalegitimateerrand.bntcloseobservation showed that each 
old bird was carrying from one to four worms to its young." 
After an army's onward march has been checked by the measures 
discussed under the next heading, then turn in all the chickens 
and turkeys in the neighborhood. 

Among the other vertebrate animals, hogs, toads, and frogs 
often come in for their share of this dainty food. 

Army-worms are also preyed upon by many different kinds of 
insects. A large uamber of predaceous beetles (including in many 
cases their grubs also) often gather about an infested field and 
greedily feed upon the worms. 

An nnusoally large number of true parasitic insects attack the 
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army-worm, and they are the most destructive of its natural 
enemies ■ 

Wherever the worms abouud or are on the march, they are 
usuatly accompanied by two-winged flies (one is shown natural size 
at a, figure 72), which are often so nnmerous that their buzzing 
reminds one of that of a swarm of bees.* These tachiua flies are 
usually the most important and effective of the enemies of the 
army-worm. A careful examination of a hundred worms in 
almost every army that ravaged crops in our state last year would 
have revealed the fact that from ten to seventy-five, or even more 
in some cases, of them bore upon their backs near the head small 
white eggs stuck fast to the skin. At c, flgure 72 is shown a 
caterpillar bearing three of these eggs natural size ; the same eggs 
are shown enlarged, in position, at d. above c. and another worm 
bearing seven similar eggs at d below c. As many as eighteen of 
these eggs have been found on a single army-worm, but five is 
about the asual number. These eggs are stuck to the caterpillar's 
skin by the tachina flies which buzz around a worm until a favor- 
able opportunity occurs when they swoop down and quickly stick 
on an egg. Doubtless the eggs are placed near the head to pre- 
vent the worm from getting at them with its jaws. From these 
eggs there soou hatches a maggot which bores its way through 
the caterpillar's sktn and then revels in the juices and fatty tissues 
of the body, gradually sapping the life of the worm. But few of 
the army-worms which bear these tell-tale marks — the eggs — of 

* Two species of these flies were apparently about equally numerous in 
infesleil fielils in New York last year. One species, the red tailed tachina 
fly ( WiHlhcmia 4-Pustutata Kabr.), is shown natural size at a, and much 
enlarged at^ in figure 72. II was first described in this country by Kirk pa trick 
in i860, but Mr. D. W. Coquillett has recently stated tliat it is an European 
apecics and was described by Frabricius in the last century, Mr. Coquillett 
aendsus the following synonyms for this insect : E.vorisla IfucaniiifKirt.; 
Senomclopia mililaris Walsh ; K.rorisla cecropiif Riley, M, S.; Taihina 
deilephila O. S. ; I'.xorista iii/csla Williston ; Chaetolyga rufonotala Bigot ; 
Chaeloly^a ra/opicla Bigol ; Exoris/a ciliala Townsend ; Exorisla plaly- 
samiic Townsend ; Exorhia dalaiKt Town-send. 

The other sjiecies closely resembles the one just discussed and is known as 
the yellow-tailed tachina fly {ISelvosia unifasciata Desv. ). It was first de- 
scribed as Exorhta flavicausa by Riley, but Mr. Coquillett has recently 
found that Riley's type is the same insect as B. unifauiata Desv. 
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tbese little parasitic flies, ever succeed in reaching the pupa stage ; 
usually the maggots of the parasites get full grown and leave the 
caterpillar's body about the time it is also full-grown. The mag- 
gots burrow into the ground beneath their host's body and in a 
few days undergo their transformations to the adult fly. 

The deadly work of these tachtiia flies, of course, does not cul- 
minate until the worms have done about all of their damage, but 
the further development of the insect is stopped and thus the 
danger of another brood of army-worms is averted. New York 
farmers were greatly indebted to these little tachina flies last year, 
or so effectively did they work on the July brood of worms that 
we believe the comparative insignificance in the numbers of the 
September brood was largely due to the efforts of the little flies 
in July. In other words, had it not been for the work of these 
flies in July, we believe many New York farmers would have suf- 
fered from similar armies of the caterpillars in September. 

The question has been asked : What do these tachina flics 
feed upon when the crop of army-worms is comparatively insig- 
nificant? The yellow-tailed tachina fly seems to have been bred 
only from the army-worm, but the red-tailed species is known to 
work upon at least thirteen other kinds of caterpillars.* Doubt- 
less the former species also has other hosts, and thus when there 
is a shortage in the army-worm crop, these tachina flies have 
other choice delicacies in the worm line that may be substituted 
in their menu. 

There are several species of minute four-winged flies which are 
also parasitic upon the army -worm. The flies " sting " their eggs 
through the caterpillar's skin, and the grubs that hatch live 
within the body of their host ; when they issue, they spin small, 
oval, white, silken cocoons attached by loose silk to some neigh- 
boring object- As many as ninety-six of the grubs may find 

•Dr. L. O. Howard writes that this tachina fly has the following hosts: 
Deilephita lineata Fahr. ; Prolopanc airolhia Linn. ; IViilamfieliis pandorus 
Hueb. ; Alypia X-maailala Hue').; .-Utaais promelhea Drury.; Altacns 
cecropia Linn.; Or^yin leuco^li!;ma S. and A.; Dalana ininisira Druiy.; 
Adoneta spivttloiifesll. S.; Pcridrnma saiicia Hucb.; Fcllia hrrilis C,T<Ae; 
Leucania unipuncla Haw. ; I.aphys^tna fnig;iperda S. and A. ; Hctnaris dif- 
finis Boisd. 
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sustenance in a dngle army-worm. Sometimes these little 
parasites are so namerous as to be of much help in checking the 
|>est. Some of the large ichneumon flies also attack the army- 
worm.* 

Last year, id some parts of the state, thousands of the army- 
worms and many more of their pupae were killed by a bacterial 
disease, sort of an insect cholera ; the interior of worms and pupae 
affected with this disease appeared rotten. 

How TO Fight the Army-worm. 

As army-worms are not easily and not often discovered in the 
comparatively limited area in which a whole army of them may 
breed, a farmer's crop of many acres may be thoroughly infested 
with a ravenous army before he is aware of it. Where the worms 
have thus taken possession of a field, but little can be done to 
destroy them which wtil not also involve the destruction of the 
crop. If the surface of the soil were smooth and hard enough, 
the drawing of a heavy roller over the field would crush many 
of the worms, but this " roller process " is not often nearly so 
efiectual as it would seem to be theoretically. A flock of 
poultry turned into the field would lessen the numbers of the 
worms somewhat. 

However, the worms can be prevented iirom entering other 
fields, and miy, ia many cases, be checked and killed even after 
they have entered a new field ; in some cases, especially in com 
fields, an advancing army may be stopped in the middle of the 
field and thus half of the crop saved. The simplest and most 
efiectual method of doing this is to either dig a smooth-walled 
ditch, or plow several deep parallel furrows in front of the 
invading army ; the perpendicitlar, smooth side of the plowed 
furrow should be towards the field to be prelected. The worms 
not being readily able to scale the perpendicular wall of the 
ditch or furrow will drop back and begin crawling along the bot- 
tom seeking .an easier place of ascent. If deep holes have been 
dug in the ditch or furrow at intervals of a few feet, the worms, 

•We bred several specimens of Meleorus hyphantriae Riley from anny- 
woniis. This insect and its curious suspended cocoons were illustrated oa 

plate IV, a, fi, c, of bulletin 123. 
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in thm wanderings, readily tumble into these holes and cannot 
get out. Bushels of them have been trapped in this way, and 
then killed with a tittle kerosene or by burning some straw scat- 
tered along the furrow. The holes or pits in the furrows are very 
essential to the success of this preventive method. It has been 
aptly said : "To one who has never before seen the army-worm 
in its might, the sight of the mjrriads as they returned thwarted 
in their endeavors to cross a ditch or furrow, or of the living, 
moving, and twisting mass which sometimes SIls a ditch to the 
<tepth of several inches, it is truly interesting." In some soils 
A little extra work will be necessary to keep one side of the fur- 
row perpendicular and to keep the earth loose and friable in the 
furrow ; some accomplish the latter by dragging brush along the 
furrow. A ditch or several furrows well taken care of in this 
'way will afford an almost impassable barrier to the worms, as 
many, who followed the directions carefully last year, can testify. 
It is such an easy matter to make a furrow and as one is not so 
effectual a barrier as a ditch, we advise that two or more parallel 
furrows be made, so that the worms which may scale the first one 
will be confronted by another. 

A strip of coal tar will efiectually stop tbe worms as long as it 
lemalns sticky, but it has to be renewed once or twice a day and 
is thus expensive. There were some reports that the worms 
would not cross a strip of salt, and that when sprinkled with salt 
they die. Mr. Wm. R. Huntington, Rome, N. V., reported to 
ns the following experiment with salt : " After hearing that salt 
would kill them, I took a pailful and went into a corn field where 
there were lots of worms. I found some on the ground and put 
salt all around them and on them. They would curl up and after 
a short time, a minute or two, would crawl away as lively as ever. 
I next went to some hilts of com that were badly eaten and cov- 
ered with worms. I put at least a handful of salt on a number of 
such stalks, covering up many of the wcmns, but I could not see 
that it had any effect upon them. The next day I found the same 
worms, apparently, eating close to the salt. I had already put a 
ditch around this piece which held them where they were, so I 
did not experiment any farther with salt, not having any faith in 
it. " Whenever practicable, it is always a good plan to make a 
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ditch or furrows around the whole field or the worst infested sec- 
tion of the field and thus confine the worms as Mr. Huntington 
did. Then turn in your poultry or poison the worms. Our little 
paretic friends often do noble work in checking the future 
development of the insect, but they do not give the immediate 
relief which the farmer usually needs. 

When the worms can be confined to a smalt area hy a ditch, it 
may be practicable to spray this area with a strong Paris green 
mixture to poison the worms. Sometimes much can be done to 
lessen their numbers by drenching with Paris green a narrow 
strip of the crop on the side toward which the army of the worms 
are marching, or even a strip just ahead of the worms in an 
infested field. A bran mash, to which enough Paris green has 
been added to give it a distinct greenish tinge, scattered about 
where the worms are at work will attract and poison many of 
them. 

In fighting army-worms, it is necessary to act quickly, for a 
day's delay often means the destruction of an acre or more of a 
promising rye, corn, oat, or hay crop. Stop the onward progress 
of the worms, or confine them in a limited area if practicable, 
with ditches or deep furrows in which holes have been dug every 
ID or 15 feet. Then kill as many of the worms as possible, either 
in the holes in the furrows, or by the use of poisons, or invite the 
poultry to a feast. 

Mark Vernon Slingerland 
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April 23, 1897. J 



HONOKABLS COMHISSIONSR OP AGRICni,T[rRB, Al3ANY : 

Sir,' The ensuing paper is sabmitted for publication wider 
Chap. 437 of the Laws of 1896. 

The bulletins wbicli have been issued nnder the Experiment 
Station Extension Bill have been of fonr general types, — those 
which have attempted to improve the cultivation of staple or welt 
known crops, which have endeavored to interest the farmer in the 
amenities of rural life (as the flower and tree-planting bulletins), 
those which aim to expound well known facts and principles, 
and those, like the present, which suggest new avenues of profit. 
There of are, of course, no hard and fast lines dividing these 
classes <£ bulletins, and it is hoped that the total effect of them 
has been educative. The writer will be glad if they have opened 
new and pleasant lines of thought to the dweller in the coantry, 
and have thereby given him any new incentives to live and work. 

Several years ago, the writer undertook the investigation of the 
winter forcing of vegetables, and whilst that type of experiment 
is not to be discontinued, it is nevertheless to form a very sub- 
sidiary part of the work in the next few years. That ground baa 
been fairly well traversed. He now drops the Experiment Station 
Extension work by suggesting a new field of experiment, — the 
winter forcing of finits. 1,. H. Bailbt. 
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STRAWBERRIES UNDER GLASS. 



During the past winter we made an attempt upon a consider- 
able scale to grow strawberries under glass. The attempt was so 
successFul that the methods which were employed in the raising 
of the crop are here detailed. The experiment was made under 
difficulties from the fact that we have no house especially adapted 
to the purpose, the climate of Ithaca is excessively cloudy.* and 
we also had no well-established strawberry plants of the varieties 
which we desired from which young plants could be raised. 
Consequently the berries were grown in two houses which were 
too high and rather too dark for their best development ; and the 
plants were taken from stock which was set late in the spring of 
1896. It is probable that best results are to be secured from run- 
ners of maiden plants which are set very early in the ^ring or in 
the fall before. 

The stock plants from which runners were taken were set on the 
6th of May in rich and mellow ground, but the season tnmed out 
to be very dry and the plants made less growth than they would 
have made in a normal season. Three lots of plants were grown 
from this stock, as follows : The first lot was grown in ■!% inch 
pots plunged under the runners on July loth ; the second lot was 
from pots plunged on July 27th ; and the third from those plunged 
on August 22d. After having grown in these pots for a period of 
about two weeks, the plants were taken up and shifted into 4inch 
pots and were then pat in frames. The frames which we used for 
this purpose were simply common cold-frames, upon which no 
glass was placed until very cold weather came on. 

The first lot of plants was taken to the frames on the 24th of 
July; the second upon the 21st of August ; and the third lot upon 
the nth of September. The plants were shifted again into 5-inch 
and finally into 6-inch pots, and ia the latter size they were 

* From December 1st to I'ebruary isl there wiis not a full day of clear aun- 



byGoo'^lc 



264 Bulletin 134. 

brought into the fordng-hooses and carried through to fruiting. 
The first lot was shifted from fours to fives on the 8th of Sep- 
tember, and from fives to sixes on the 26th of September ; and 
the other lots received »milar treatment. 

The plants were allowed to remain out of doors until nearly 
mid-winter, with no more protection than a covering of glass 
during the very coldest times. It was the desire to give them a 
very thorough rest by allowing them to freeze perfectly solid. 
We are not at all sure that this freezing is essential. In fact, the 
I«:obability is that berries can be raised about as well without it ; 
but it is very probable that a decided check or rest to the plants 
before they are taken to the houses will add greatly to their pro- 
ductiveness and strength, and ireezing may be expected to destroy 
red spider and other pests. 

On the 28th of December, 450 pots of the first lot were brought 
into a house which had a temperature of 40 to 45 d^^rees at night. 
All dead and diseased leaves were trimmed away. On the 6th of 
January , the young leaves had begun to appear freely and now and 
then there appeared a spot of the rust. They were then thor- 
oughly sprayed with the ammoniacal carbonate of copper and aft^ 
that time the disease made no trouble. The house was vaporized 
at frequent intervals with the Rose Leaf extract of tobacco in order 
to keep down insects. 

Many flowers were open on the first of February. On the 9th, 
the pots were transferred to a warm house (temperature of 65 
degrees at night), and the plants were staged near the glass, and 
were allowed to remain until the finit was off (Pig- 73). 

Upon the 6th of March, the berries were well colored, and the 
first picking was made on the i ith, when they sold in Ithaca fin* 
$2 per quart. The crop continued for about ten days. 

The Beder Wood comprised the greater part of the pots of this 
first lot. They came into bloom when the foliage was still voy 
saiall aud scant, and we were fearful that there would not be fol- 
iage enough to carry the plants to maturity ; but this fear proved 
to be groundless. It was observed that when the weather was 
very cloudy and damp, the stamens did not develop strongly and 
there was much difficulty in getting sufficient pollen to pollinate 
the flowers. The Beder Wood is a perfect- flowered berry, but we 
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found that it produced only sufficient pollen for itself. This pol- 
len was transferred upon every bright day by means of a brush. 
A soft brush was nibbed over the anthers and the pollen thereby 
taken off, and then the brush was rubbed over the pistils (or the 
center of the flower). The operator always carried with him a 
little spoon-like implement, which is made by gluing a watch- 
crystal upon the end of a small ladle,* and whenever any flower 
contained a superabundance of pollen, the dust was shaken into 
this receptacle and used for those flowers in which the pollen was 
deficient. A common spoon would answer this purpose very 
well. It is necessary to repeat the pollinating every pleasant day. 
As in the case of tomatoes and other hot-hoose plants, the pollen 
is discharged most freely when the son is warm and bright and 
when the house is dry. It is very essential that pains be taken 
to completely pollinate every flower, for if one side of the head of 
pistils is left unfertilized, that side of the berry will fail to develop 
and a nabbin will be the result. 

Upon the 19th of February, when the berries were well set, 
liquid manure was first given to the plants ; and the application 
was repeated twice a week until the berries were about full grown. 

It is necessary to devise some means to hold the berries up 
from the earth or the pot, otherwise they are likely to decay la 
the humid atmosphere of the house, and they become soiled in 
watering. Our first efiort was to cover the tops of the pots with 
sphagnum moss, but two or three days of dull wet weather 
brought on indications of the rot, and the moss was quickly 
removed. Some of the pots were then covered with cork dust, 
such as is used in the packing of foreign grapes, and this answered 
the purpose most admirably ; but it is not always handy to get and 
it is some trouble to apply it and to keep it clean. The next at- 
tempt was the use of small pieces of fine wire screen, such as is 
shown in the illostrations, and this was a most admirable success. 
It kept the berries away from the earth and showed them off to the 
very best advantage. Forked sticks are sometimes used for this 
purpose. 

The second lot of plants was brought in from the firames upon 
the 4th of February and placed upon a work-room floor where 

•Figured in " The Forcing Book," Fig. 53, 
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the pots could gradually thaw out. Up^a the 9th, they were 
placed upou the benches in a house with a tempeTatnre of 4045 
degrees at night, and thereafter they were treated In the same 
manner as those in the first lot- The third lot was handled in 
essentially the same way. In the second and third lots were a 
number of other varieties, of which the Sharpless and Van Deman 
were the most prominent. There were also a few Huun. The 
best results were obtained with the Beder Wood, and this is {he 
variety which is shown in Pig. 73 and also upon the title-page. 
One of its strong peculiarities is the comparatively small amount 
of foliage which it bears and the consequent greater prominence 
of the fruit. Its chief drawback is the light color of the berries- 
In respect to color, the Van Deman is somewhat better, but the 
habit of the plant is more tall and less attractive ; and although 
it is a perfect -flowered berry, we had dif&cultyin securing enough 
pollen to fertilize it. Its great merit for a forcing berry is its 
earliness. Sharpless is about ten days later than Van Deman, 
and Hunn is at least two weeks later. This last is the handsom- 
est berry which we have had in the house, being very large and 
exceedingly dark colored ; bnt it is much too late to be profitable 
for forcing. 

The first crop of Beder Wood averaged six first-class and nni- 
form fruits to a plant in the whole lot of over four hundred pots. 
The plants set from eight to twelve berries each, bnt the small 
and imperfect ones were cut off and the limit was fixed at about 
eight fruits. We are now convinced that if we could have had 
stronger plants to start with, and with the experience of the 
present winter, we could average eight fruits to the plant. At 
this writing (April 23), the Beder Woods of the third lot are set- 
ting their fruits freely and no hand pollination is given them. 
The workman simply brushes his arm over the plants whenever 
he passes along, and the pollen seems to have disseminated itself 
freely. At this time of the year, however, the houses are open 
and dry so that the pollen is discharged much more freely than it 
is in the winter time. 

Because the pots are set so close together in the house, it is 
possible to secure a larger yield per square foot under glass than is 
obtained in the field. In our experience, eight to twelve pots 
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give a quart of berries. That is, a quart is obtained from two to 
three square feet of floor space. Allowing for wallrs and unavoid- 
able waste space, the yield would still figure up fiilly 400 bushels 
to the acre. 

In regard to the demand for boose-grown strawberries, we can 
give very little information. It is the province of an Experiment 
Station to determine how plants may be grown rather than to 
determine how they may be sold. In the larger dties, however, 
there is always a limited bat brisk demand at high prices for 
winter-grown berries. The price ranges from four to even five 
dollars a qnart down to two dollars and a dcdlar and a half. A 
well-grown pot of strawberries is one of the most interesting 
plants for table decoration and there is a considerable market for 
the plants in this condition. I,ate in April we saw six-inch pots 
of strawberries upon sale in a small city market for fifty cents 
each, none of which bore more than two or three ripe fruits, and 
even those were of very indifferent quality. With pots bearing 
from tax. to eight large and evenly ripened fruits, there should be 
no difficulty in realizing from one to two dollars a pot. The fol- 
lowing note from Garden a«(fivr«' will bear out this statement:* 
' ' Pots of fruiring strawberry plants were an attractive Saster 
specialty in a finiterer's window on Broadway last week. The 
foliage was fresh and luxuriant, with three or four large highly 
colored ripe berries and a few immature ones. The plants sold 
for f 1. 50 to$2.5oeadi." 

In all our experience in the growing of plants, we have never 
aroused so much enthusiasm from plant lovers as with the straw- 
berries ; and it is difficult to conceive bow any object can be better 
suited to the finest table decoration than a clean pot with a thrifty 
and wdl formed strawberry plant beariui; six to eight frill ripe 
berries and a tew blossoms. 

Some of the points in the cultivation of strawberries under 
glass which appeal to ns with especial force are these : 

I. Very strong plants to begin with, which have been kept in 
vigorous growth, and not allowed to become pot-bound until they 
have reached six-inch pots. 

* Garden and Forest, x. 160 (April 3i, 1897). 
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2. Varieties which are early, or at least not later than mid- 
season, and preferably those which themselves prodace an abun- 
dance of pollen. 

3. The exercise of great care to have the plants free of fun- 
gous diseases and insects before they are put upon the benches. 

4. The devoting of an entire house to the crop. If two or 
three different crops are grown in the same house, none of them 
can receive the very best treatment which they demand ; and If 
there are other plants in the house which are infested with red 
spider, the pests will spread to the strawberries and it is very 
difficolt to dislodge them without keeping the plants so wet that 
pollination is interfered with and rot threatened, 

5. Growing the plants as close to the glass as possible. 

6- In the dull months, constant and careful attention to hand 
pollination. 

7. Liberal applications of liquid manure two or three times a 
week after the fruits have begun to swell. 

8. Exorcise of care that the berries do not lie directly upon 
the soil or upon a wet surfece. 

We are by no means confident that we have found the best 
methods of forcing strawberries. We give our experience for 
what it is worth, and desire to correspond with persons who can 
help us to better results. C- B. Hcnn. 

L. H. Bailbt. 
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FORAGE CROPS. 



There has within recent years been an increasing demand for 
information concerning forage crops. With many, meadows and 
pastures have proven insufficient to meet the demands made upon 
them and it has become a serious question as to the best manner 
for supplying the deficiency. The causes of the deficiency are 
various and far reaching but the results are the same. Bspedally 
in the dairy sections has the failure been most keenly felt and 
there has arisen a demand for information concerning forage and 
soiling crops. 

Many successful &rmers of the state who have practiced 
soiling, the growing of crops to be cut and fed green, have found 
the plan more satisfactory than depending entirely upon pastures, 
and the soiling system with them has become firmly established. 
Much of the land which has for years been devoted to permanent 
pasture or permanent meadow has ceased to be profitably pro- 
ductive, and where the tillage of such lands is practicable, ordi- 
narily better returns would be secured were they devoted to the 
production of special forage crops. Short rotations and intensive 
agriculture must largely talce the place of the permanent meadows 
and pastures where the land has been allowed to remain in sod 
year after year until the moss and the daisies have so taken pos- 
session that the fields looks more like huge flower beds than 
grass plats. Hardly a summer passes during which droughts more 
or less severe are not experienced. The eflfect of these droughts 
is always seen most quickly on the meadows and pastures and 
when this is observed there should be immediately available some 
forage crop which can be drawn upon to tide the stock over the 
dry time and give the pastures opportunity to recover. 
This is especially important in the dairy sections of the 
state where the milk supply should be kept up, no 
matter what the conditions of the weather. For the past few 
years the horn fly bas been such a pest at times that some have 
adopted the practice of blanketing their cows to protect them 
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from the ravages of the fly. Unless protected in some way cows 
frequently fall off in milk production from fifty to seventy- five per 
cent. It is not only humane, but it is a wise financial policy to 
keep the cows stabled at least a portion of the day where it is 
shaded and cool, that they may be fed upon some freshly cut 
succulent forage provided for the purpose. Where cared for in 
this way they will usually respond abnndantly and repay the extra 
labor involved. 

That farm practice which necessitates that well bred animals 
designed for the production of milk should be compelled to work 
ten hoars a day in order to get from the meagre pastures enough 
for a mere subsistence is radically wrong. A far better plan is to 
provide green forage so that during the hottest days the feeding 
may be done, at least in part, where the animals can eat with some 
degree of comfort and not be required to expend their energy in 
fighting the flies or in roaming over brown and parched pastures 
seeking for that green morsel which is not there and which the 
thoughtless owner has failed to provide. 

Those crops which have proven themselves with us most suc- 
cessful as producers of forage are 

Corn. 

Oats and peas. 

Oats. 

Barley and oats. 

Rye. 

Barley. 

Millets and Hungarian. 

From the fact that so many queries are being constantly received 
with reference to the production of forage it has been thought wise 
to go somewhat into detail with the hope that the information 
given might prove of value. 

Corn as a Forage Crop. 

Where corn can be successfully grown it stands preeminent as a 
producer of forage and should have a prominent place in the rota- 
tion on every slock farm. Though some of the other crops men- 
tioned later may serve better for early forage, yet for late summer 
or fall there is no crop which can compare with com either in 
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amount of produce or feeding value. By the introducdon of the 
silo it is now possible to produce milk as cheap or cheaper during 
the winter than during the summer. By the more general use of 
forage and soiling crops it will be possible to lessen materially the 
cost of production of milk in snmmer. Though com is one of 
the most common of our farm crops, yet there are some facts with 
reference to its nature and production about which it may be well 
to speak somewhat in detail. 

Hutoty of the Plant. 

Com is a subtropical plant and is supposed to have had its 
origin in Mexico- It loves a warm summer climate and a warm 
porotis soil and grows to perfection only in the presence of sun- 
light and warmth. Corn is the richest gift of the new world to 
mankind, and even with the adverse conditions under which it is 
so often raised its value in America far exceeds that of any other 
crop grown. 

Soil for Com, 

Owing to the sub-tropical nature of the plant, that soil is best 
suited for the growth of corn which is well drained, loose and 
fairly porous but not leachy. A loamy soil with a clay subsoil 
^esentsalinost ideal conditions. The plowing should beso done 
that the soil is well pulverized and the furrow slice left somewhat 
on edge, not completely inverted. Where sod land is plowed the 
jointer attachment should always be used that the tenacity of the 
sod may be broken up. The placing of the furrow upon edge and 
allowing it to remain for a few days before harrowing down gives 
chance for aeration and warming, both of which are prime 
requisites for success in corn raising. While a fairly fine seed 
bed is important, yet only so much harrowing as is necessary to 
produce it should be given. In fitting the land for wheat the 
sub-surface soil may be somewhat firmly compacted. A firm. 
compact sub-surface soil and a loose surface mulch present the 
ideal conditions for wheat, and the tramping and packing of the 
horses feet may do as much or more good than the harrowing. But 
with corn diflferent soil conditions are required, and unless necess- 
ary in order to improve the texture of the soil, the fitting should 
besomewhatsuperficiat, for if much harrowing be done, this, with 
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' the packing which the soil most receive in after tillage, will so 
compact the sub-sur&ce soil that hannfol cooditions will be pro- 
duced. 
Pianiing of Com for Forage and ike Silo- 

When the silo first came into general use it was believed that 
the com with which to fill it should be planted thickly either in 
hilts or drills and that the quality of the produce was in no way 
depreciated in value by being grown thickly. A too common 
practice now is to raise sowed com, the claim being that it pro- 
duces a larger amount of forage per acre and that thongh planted 
so thickly that no ears can form and mature, yet the valuable food 
constituents which would go into the ears if formed, in this case 
go into the stalks. Some of the most observing farmers have 
noticed that sowed com is quickly affected by drought, that before 
growth is half complete the lower leaves are usually parched and 
burned- There are so many plants growing ou the soil that the 
moisture supply is entirely inadequate to meet the demands being 
made upon it. As has been mentioned, coro is a sun plant and 
grow to perfection only when the sunlight permeates to every part 
of its structure and corn grown largely in the shade as is sowed 
com, though it may produce a large gross amount, yet the product 
is deficient in those volatile oils which so largely determine the 
quality of the food. The protein, the most valuable constituent, 
is deficient as will be seen by reference to the table giving the 
analysis of corn. 

During 1895 and 1896 experiments were conducted to detennine 
the relative feed value of corn planted in hills, drills and sown 
broadcast. The variety of com used was Sibley's Pride of the 
Korth. The soil was gravelly loam and had been for years sub- 
jected to ft four years' rotation, consisting of wheat, meadow 
(clover and timothy), corn and oats. During thewinterof 1891- 
4 the land was given a top dressing of stable manure, about ten 
tons per acre. In the spring of 1894 the land was fitted, and 
planted to com. After the com was removed the land was plowed 
in the fall and gang plowed in the spring and the three one twen- 
tieth acre plats to be compared were planted May 2 and 3, 1895 to 
Sibley's Pride of the North. Plat 31 was planted In rows %% 
ieet apart with hills 3;^ feet apart in the row and 4 kernels to the 
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hill. Plat 32 was drilled in with a common grain drill, so arranged 
that the rows were 3)4 feet apart while the broadcast conditions 
were obtained by drilling in the com with all hose of the drill open 
and sowing at the rate of two bushels per acre. The yield from 
the various plats is shown in the following table : 



Tablb Showing Results 1 



DipPERBNT Methods o 



Corn, 1895. 



PI.tNo. 


■jcssr 


1 

Yield per acre. PoDDda. 1 


Slalki. 


Grain. 


Tout. 


31 

33 


Hills. 
Drills. 
Broadcast. 


15.340 
20.240 


6,000 

6,400 
00 


21,34° 
26,640 
29.580 



In 1896 the com was planted similar to the way in which it was 
planted in 1895. 

Tablb Showikg Results prom Different Methods of Pi,aktinc 
Corn, 1896. 



put No. 


Manner or 
pUntlDK. 


VWdperaete. Pound.. 


auik>. 


Grain. 


Total 


23 
24 


Hills. 
Drills. 
Broadcast 


iS,Soo 
19.390 
39.59' 


5.280 
".304 


24.080 
21.094 
29.591 



If the investigation had stopped here the results would clearly 
have been in favor of the broadcast method of seeding. This is 
as for as the producer is able to get unless he is of an especially 
enquiring mind and conducts careful feeding experiments with an 
endeavor to find out from the animal which material is best. At 
the time the corn was in best condition for forage, samples were 
taken from each plat. On the plats of hilled and drilled com the 
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sample iocladed the stalk and the grain, while of necessity the 
sample from the plat of sowed com was only of the stalk, there 
bdng little or no grain formed. Care was taken to have the sam- 
ple from each plat a good average of the produce of the plat 
The analysis was made from the 1895 crop and assumed to iairly 
represent the crop of 1896 grown under similar conditions. 

The following table shows the average yield from the plats 
for the two years and the estimated food value of each product, 
the computations being made from the analysis of the 1895 crop. 

A careful study of the table will reveal several thiugs^ 
which without the aid of the chemist might have passed unno- 
ticed. While the plat of broadcast corn gave the greatest total 
yield per acre yet little or no grain was formed and the feed value 
was relatively less than on the plat of com planted in hills. 
Though the column giving the estimated value per acre does not 
necessarily represent the true feeding value yet it does cor- 
rectly represent the relative value. If the analyses had been car- 
ried still farther and the proportion of digestible nutrients deter- 
mined there is but little question that a wider difference would 
have been shown In the actual feed value. Could the animal 
have been questioned as to which method ofplanting furnished the 
best fodder she would have spoken in unmistakable terms in favor 
of that corn which was grown in the open sunlight. 

The following quotation from Bulletin 16, Cornell Kxperiment 
Station, may be found helpful to an understanding of the tables. 

" It seems still necessary that an explanation of the terms used 
should accompany all discussions of foods and foddeis, and we 
may therefore be pardoned for repeating it here. 

The value of a fodder in the main depends upon the amount 
and relative proportions of four classes of constituents. These 
ate usually denominated by chemists as crude protein (nitrogen 
multiplied by 6-25), ether extract, nitrogen-free extract, and fibre. 

Protein is the most costly and the most valuable constituent of 
fodders. Protein substances contain nitrogen and are often called 
Albuminoids or flesh formers. They are found in all parts of all 
plants and all animals, and are important and indispensable coa- 
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stituents of lean meat, blood, and all internal oi^aos. Since a 
large number of fodders are lacking in this class of constituents, 
the amount of protein that a fodder contains is largely a measure 
of iis value. 

Ether extract is mainly composed of iats and oils, and is usually 
spoken of as such. It is used by the animal as a heat producer 
or stored up in the tissues of the body as surplus fat. For these 
purposes it is worth nearly two and one-quarter times as much as 
starch, sugar, gum, and other carbbydrates. 

Nitrogen-free extract consists of those substances containing 
no nitrogen that are soluble in water and dilute adds and alkalies; 
it is mainly made up of starch, sugar, and gum, aud the whole 
class is often spoken of as carbbydrates. The functions of these 
carbhydrates in the animal economy is mainly that of heat and 
fet producers. 

FibreXs that portion of the plant not dissolved by the action of 
dilute acids aud alkalies. In composition it is a carbhydrate, and 
its function as a fodder is the same as the other carbbydrates, but 
being less digestible is of less value." 

A most important element which enters into determining the 
feeding value of corn is the degree of maturity it reaches before 
being cut. It increases in value very rapidly as it approaches the 
period of maturity. In the case of com planted in hills so that 
it can be given tillage the moisture may be conserved even during 
drought so that the com is enabled to continue growth until it 
reaches maturity and posesses its greatest feeding value. With 
the sowed com conditions are entirely different, for long before the 
time of maturity the com has ceased growth because the moisture 
supply has been used up. In 1 896 the com on the broadcast plat 
was dry and parched ready for cutting August 14th. Beforecnt- 
ting the plat two rows were cut from the outside where the 
sunlight and moisture bad been more abundant. The weight of 
the forage from the two rows was 330 pounds. On the same date 
two rows were cut through the center of the plat where sunlight 
had been excluded and moisture deficient and the total weight of 
the forage from the two rows was only 81 pounds. The whole 
plat of broadcast corn was cut August 14th in order to save it. 
The adjoining plat of drilled corn was suGfering from drought and 
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vas cat August 21. The adjoining plat of hilled com showed 
no signs of wilting and coatiaued its growth and development 
until time of cutting September 8th. 



74. — A comer of a Plat of Sowed Com. 

The very rapid increase in feeding value of com as it 
approaches maturity should be understood all by producers 
whether the product is to be used for silage or fodder. The 
importance of the subject leads us to republish a portion of Bulle* 
tin 16 of this Station in which the matter is clearly set forth. 
The best period for cutting. 

"As the results of analyses made at difierent periods of growth 
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in 1888 we strongly urged* thatonlysuch varieties of com should 
be grown for ensilage as would reach a good degree of matority 
in the locality grown. These conclusions have been abundantly 
confirmed, not only by our own experiments repeated in 1889, 
but by similar experiments at several other stations. 

The variety used was the same as last year, viz.: Pride of the 
North of a strai n that has been grown on the farm for several years 
and has become well acclimated. The soil was a clayey loam. 
It was in clover and timothy sod and bad received a good dressing 
of farm-yard manure during the winter. The corn was planted 
in hitls three feet three inches by three feet eight inches apart) 
and received ordinary cultivation. 

The season was late and very wet. The com was planted 
about May 12, and the first cutting was made on August 2, at 
which time it was just coming into blossom and was at the same 
degree of maturity, as well as could be judged, that it was in 
1888 on July 24th. On Aug. 17th the second catting was made, 
the kernels were just beginning to fill with milk. The com 
matured much more slowly in 1888 than in 1889, and farther 
cuttings were made on Aug. 31st and Sept. loth, during the 
period of "roasting ear" condition. The final cutting of the 
mature com was made on Sept. 24th, no frost having intervened- 
The com at this catting was perhaps a trifle more matnre than it 
was in 1888 on Sept. 3. 

The samples were taken as follows : At each catting three 
average hills were selected and cut close to the ground. They 
were then treated in the same manner as thesamples of the dlfiferent 
varieties already described. The table below shows the percent- 
age composition at the various periods. It will be noticed that 
the most marked difference is in the great increase in dry sub- 
stance between Sept. loth and Sept. 24th. It will also be noticed 
that there was more water on Aug. 17th than on Aug. 2d. This 
is entirely out of the usual experience and may perhaps be due to 
the individuality of the plants sampled. In regard to the dry 
substance we find, as is usual, that the per cent of protein gradn- 
ally diminishes and of carbhydrates and fibre i 
development approaches maturity. 
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DAtMor 
comira. 


lUTUsm. 
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1 


1 

i 


IW T»B D«T lUTTHK. 


i 

1 


t 


1 


f 


t 

3 


Aug-a 

Ang. I?..-. 
Aug. 31.... 
Sept 10.... 
Sept 24 .■ 


Id Bloom. 
InMUt 

Mature. 


85-»S 
87-31 
83.56 
81.37 
69.75 


14-75 
13-69 
17.44 

30-25 


9.87 
9.03 

&84 
6.17 
7.53 


a.68 
1.71 
1.96 
a-43 
a.46 


58.07 

57-74 
55-21 
59-06 
61.46 


...C6 

25.11 

38.43 
37.19 
25-05 


7.3a 
6.41 
5.56 
5.15 

3-50 



At each period of cutting, except the last, besides taking the 
sample, there were cat and weighed sixty hills of com. The 
weight of the com so cut was used as a basis for computing the 
yield of green fodder and of the various constituents per acre, 
except in the cutting of Sept- 34, when a measured acre was cut 
and weighed. These results are shown in the table below. 
TABLE V. 



Aug. a. . . 
Aug. 17. 
Aug. 31, 
Sept 10, 
Sept 24 



In Bloom. 

In Milk. 
( Roasting. 1 
I Ear. I 



YlBLD IN PODKln Put ACKB. 



24805 85.25 
27830 87-31 
30250 83.56 
38980' 81.37 
30108 69.75 



If 



9812124' 807 

6 5 liaoo! 957 



5274. 467 1 103 12912 1499 
5398 333 133 3>88! 1466 
9109 686 224 5598I2282 319 
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It will be seen that between the first and last cutting^ the dry 
matter and carbhydrates increased about 150 per cent, the fat 
about 135 per cent and the protein nearly doubled. In ourez- 
peiiments last year* we found that the total feeding value, in the 
period between tasseling and ripening, increased 166 per cent, so 
that the experiments of this year confirm those of last. 

Further than this, investigations at three other experiment sta- 
tions have been made in almost exactly the same way and the 
results of all agree. These experiments in brief are as follows : 

In 1887 Professor Whitdher, of the New Hampshire Agricul- 
tural Experiment Station, made analyses of four dlEFerent varieties 
at four stages of growth.t The four varieties were a southern 
ensilage com, a northern £int com, Sanford (fiint), and Pride of 
the North (dent) . The cuttings were made July 26, Aug. 5, Aug. 
19, and Sept. 16. At the first date none were in tassel but the 
northern flint ; at the last date the northern fiint was completely 
ripe, the Sanford and Pride of the North were nearly mature, and 
the kernels of the southern ensilage were just blistering. Be- 
tween Aug. 5th, at which time but one of the varieties bad passed 
the blossoming stage, and S^t. i6th, there was an increase in 
dry matter of 1 1 2 per cent, tn albnmenoids of 50 per cent, in fat 
of 84 per cent, and in carbhydrates of 130 per cent. 

In iS88,atthe Pennsylvania Agricultural Experimoit Station, 
Mr. Caldw^ foundj that between the period of tasseling and 
complete ripeness there was an average gain of dry matter of 155 
per cent. Ten varieties of com (dents and southern ensil^e 
com) were used. Only the dry matter was detennined- The 
dates of cutting are not given, and the last determination was made 
bom the ears and stover cut and shocked as for grain. 

In i88q, at the New York Agricultural Experiment Station, a 
very thorough investigation of this subject was made by Mr. 
I^d, chemist of the station. || The variety used was King 
Philip; the dates of cutting were July 30, Aug. 9, Aug. 21, Sept. 
7, and Sept. 23, at which dates the Condition of maturity was, re- 

" Cornell Univeraity Agricultural Bxperiment Station BulL 4. p. 53. 
t New Hampshire Agricultural Bxperimeut Station Bull. No. 3. 
} Pennaylvania Agricultural Experiment Station Bull. 7. P- 7 
II New York Agricultural Experiment Station 8th Ann. RepL p. 86. 
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spectively, tasseled, silk, in milk, glazed, and ripe. The com- 
patationa were in each case based of the yield on a plot of a fifth 
of an acre so taken as to represent the average of a field of twelve 
acres. Between the first and last period there was an increase In 
dry matter of 389 per cent, of albumenoids of 183 per cent, of fet 
of 335 per cent, and of carbhydrates of 462 per cent- 

In the above only the gain between the first and last periods is 
l^ven, but the details show that the gain is continuous from period 
to period, and in general most rapid toward the last. 

The resul ts of all these experiments unite to show that there is 
a large increase of all the classes of nutrients as the com pro- 
ceeds firom tasseling to ripeness. 

It would seem as though the question of the proper time to cat 
com for ensilage was definitely settled by these experiments. An 
increase of more than two hundred per cent between the poiods 
of bloom and ripening cannot be ignored even though the propor- 
tion of the more valuable albumenoids is somewhat lessened. 
What gives the matter additional strength is that these experi- 
ments, including all the work so far done in ttiis direction that 
has come to our notice, are unanimous in their conclusions." 

The conclusions reached in the bulletin just quoted have in no 
way been disproven but have been amply confirmed by later 
experiments of this and other stations. 

Oats and Pkas as Fobagk. 

Ranking next to com as a forage crop and a close second , comes 
oats and peas. In the two years in which we have been conduct- 
ing experiments in the production of forage this combination has 
proven itself well worthy of a place on every fann where stock 
is kept. It is valuable either for pasture, for cutting as a soiling 
crop, or when allowed to mature it may be cured for hay, making 
a most valuable article. When planted in succession of abont 
two weeks, the first planting being as early in the spring as con- 
ditions will permit, a succession of highly nutritious forage is 
produced which is greatly relished by stock. If a more general 
ttse was made of oats and peas for summer feeding it would 
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greatly decrease the expense of the production of milk and the 
cost of maintaining cattle and economize land very materially. 
A highly nutritions forage would be obtained, rich in protein and. 
fmnishing nearly a balanced ration for milch cows- A large 
amount can be produced per acre and it may be grown from early 
spring to late fall. A slight freeze does not affect it, and it may 
be sown in the spring before frosts are over and the late forage fre- 
quently remains in good condition until December, The oats and 
peas at this station sown August ist, 1896, were in good conditioa 
for feeding until a severe freeze on the night of December 3d cat 
them down. For late forage, however, barley and peas are 
recommended instead of oats and peas. Forsowing any time after 
July 1st sttbstitute barley for oats. The reason for this is that in 
late summer barl^ makes more rapid growth, is less likely to 
attacks of rust and other fungous diseases than are oats. Fig- 
tire 77 shows the relative growth of oats and barley in late sum- 
mer, the tall plants being barley the shorter ones oats, seed for 
which was sown August ist and photograph taken in late October. 

Preparation of Soil for Oats and Peas. 

This crop loves a mellow, loamy soil but will grow fairly well 
on soils ranging between heavy clay and sand and produce liberal 
returns. For early forage land should be selected which is 
moderately open and porous so that the plowing may be done 
early. Those soils cont^ning a comparatively large percentage 
of clay can better be used where late forage is desired. Land, 
should be plowed deep and in cases where sod is inverted the 
jtHoter should be used. 

Method of Seeding. 

While the land is still rough as left by the plow the peas should, 
be sown broadcast at the rate of about one bushel per acre. Then 
the barrow should be used and the land thoroughly fitted and fined 
for oats. This fitting will cover the peas deeply and well, and it 
is to secure this deep covering that the peas are sown directly after 
the plow- Oats may then be sown broadcast or drilled in the 
ordinary way, using one bushel to one and a half bushels of seed 
per acre If the soil is somewhat porous, sandy or gravelly, the 
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roller may follow the seeding. But should there be a somewhat 
large percent of clay in the soil then the rolling would better be 
deferred until the young plants are two or three inches high, when 
the roller can be used without danger of producing injurious soil 
conditioos due to packing. In six to eight weeks from time of 
sowing, with favorable conditions, cutting may begin though the 
greatest feed value is not reached until the time the grain is 
well in the milk stage. The commencement of cutting, however, 
should not be delayed until that time for, if there is any consid- 
erable area to be fed, the forage will have become too hard and 
woodybeforeallofitcanbeused to advantage. Commence cutting 
or pasturing at or before the time of blossoming and continue 
through the milk stage. If the area is greater than can be advan- 
tageously used for forage and it is desired to cure a portion of it 
for hay, then the catting should be done when well in the milk 
stage. It makes such a heavy growth and contains such a large 
percentage of water that some difficulty is occasionally experienced 
In the curing. 

In our eSbrts to determine the relative value of some of the 
more common forage crops an experiment has been conducted 
for two years, during 1895 and 1896. In 1894 a crop of com was 
grown on the land which had received during the previous winter 
a small dressing of bam man ore. The size of plats was one-twen- 
tieth of an acre. At the time the grain was in the best apparent 
condition for forage, one-half of each plat was cut and weighed 
and a sample taken and analyzed. The other half was allowed 
to mature the grain, when it was cut and threshed, and the weight 
of grain and straw determined. The feeding value of the forage 
was determined from the sample taken when the first one-half of 
the plat was cut and all results as to yield and value are cal- 
culated per acre. 
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Production of Foragb 1895. All Piats Sown April 34. 



put No 


.„,.„„. 


■iSjf.^"^: 


Welghlof 
ranc« per 


Dateorcnt- 
llnc ripe 
Snm. 




Weight of 


42 


Oats and peas 


July 16 


31.600 


Aug. 3 


85 


5.280 


43 


1 Oals and 
. barley 


>iy5 


16.800 


Aug. 3 


82.5 


3.760 


44 


Barley 


June 29 


11,600 


July 23 


55-6 


4.080 


45 


Oats. 


July .1 


10,480 


Aug. 3 


50.6 


3.580 



Production of Foragb 1896. All Plats Sown April 3 



^: 


OnlD Bwn. 


Date of ci.l- 
tiDg range. 


Wrighl of 
foram ptr 


CUU^^AU 




Weight ol 


35 


Oats, 
Ani. Banner 


June 30 


14.080 


July 33 


56 


4.»» 


36 


Oats and 
barley 


June 30 


II,3O0 


July 33 


65 


3.400 


37 


Oats and peas 


July I 


J6.00O 


July as 


49 


3,360 


38 


Oats. 
White Russ'u 


June 30 


15. wo 


July 33 


ya-s 


3.680 


39 


Oats, 
White Rusa'n 


June 30 


17.080 


July 33 


78-75 


3,480 


40 


Oats, 
Am. Banner 


June 30 


16,080 


July 33 


97.5 


4,880 


41 


Oats. 
Silver Jline 


Jnne3c 


19.320 


July 33 


90 


3.920 


42 


Oats and peas 


July a 


36,000 


July 33 


43-5 


4,400 


43 


Oats and 
barley 


June 17 


18,000 


July 33 


60 


5.400 


44 


Barley 


June M 


15. w» 


July 33 


50 


3.600 


45 


Oats, 
White Russ'n 


Julyl 


19,100 


July 33 


Sa-5 


5.320 
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iQTe, 


m.tter 
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F«L 


tr.et. 


Fibre. 
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am. 
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Per 


Per 


Per 


P«r 


Per 


Per 






PODOd.. 








otnt. 






cent. 




Oats and 




















peas. 


24,336 


75-99 


14.01 


16.58 


4.ar 


41.67 


37-75 


9.79 


J63.II 


Oaa 

Barley 
and oats 


16,826 


65.40 


34.60 


936 


4.80 


46.30 


30-95 


8.58 


57-99 


15.333 


65.59 


34.41 


10.14 


4.36 


49.28 


38.93 


7.30 


43.39 


Barley 


13.400 


77.01 


ai.99 


"■33 


a.07 


50.32 


29,92 


6.36 


31.99 



* Froteio J.3 a 11>. 1 ftti.Mcll}.: nitrosen freej eztrwt 9!cm .<i^—Conn.Exf.Sia. 

A careful stady of the precedins tables will reveal several 
things. Thongh the estimated values given do not necessarily 
represent the actual feeding value, yet they do fairly show the rela- 
tive value of the different crops for the production of forage. The 
unit of value used for the diSerent constituents while not neces- 
sarily representing their value for all sections, does fairly 
represent their value for this state. The oats and peas are rela- 
tively rich in protein and ash elements. The protein is the most 
costly constituent which the New York feeder is called upon to 
provide, and it is this constituent which is most likely to be deficient 
In the ration. The ash constituent of a fodder is usually passed 
over withont any comment, it being taken for granted that all 
fbdderscontainenoughtomeetthe demands of the animal economy. 
But this conclusion is not based upon fact. The ash element of 
the fodder enters into the building up of the frame work of the 
body, the skeleton, and it is of the ntmost importance that the 
mineral or ash material be present in liberal quantities. 
Oats and peas furnish a larger percentage of ash than any of the 
other forage crops grown by us and the importance of this, while 
not definitely known, is real and should not be overlooked. 
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A comparison of the tables showing the feeding value of com 
and forage crops shows that of all varieties tested, com is in the 
lead and that oats and peas come second. For variety of feed it 
would probably be advisable to have some plats of barley or of 
oats and barley combined, bnt the greatest returns with us were 
secured fix>m corn and from oats and peas sown broadcast. 

Baklbt and Pbas. 

While oats and peas are recommended for early forage, yet for 
lale forage barley should be substituted for the oats. Figure 72 
shows the relative growth of barley and oats iti late fall. On 
August I the plats on which the forage crops were grown were 
all seeded to oats and peas. The volunteer barley which came 
upon the plats where barley had been grown grew much fester 
than the oats and was less aSected by rust and drought. 

Figure 78 shows the corner of a plat of oats and peas which 
was sown Angnst 15. This was the third crop which had been 
grown on the ground during the season. Wheat which had been 
sown the previous fall was cut for forage when the grain was in the 
milk stage. The ground was then immediately plowed and sown 
to Hungarian grass on June 39. On August 11 the Hun- 
garian was cut, producing five and one-half tons of green forage 
per acre. The ground was immediately plowed and on August 
15 sown to oats and peas which were photographed in late October. 
They remained in good condition for forage until December 2. 

Rye as a forage crop has to recommend it the fact that it is 
available for early spring use. As a cover crop it is becoming 
more general and for this purpose it is valuable. The land on 
which com or potatoes have been grown should not be allowed to 
go into winter without some cover crop. Rye serves this purpose 
well and where so used it can be made to serve the doable purpose 
of a cover crop and an eariy spring forage crop. After removing 
the rye in the spring the land may be utilized for the production 
of forage from oats and peas or for other crops. 

Hungarian and Millsts. 

There are probably no crops grown for forage or for hay about 

which there are more inquiries than the Hungarian grass and the 
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millets , No doubt ibey would be more extensively grown were their 
value and uses well understood. They are not recommended as 
being valuable as a part of the regular rotation, but as catch crops 
or special crops they have their place. They are very depleting to 
the soil and many have bad un^tisfactory experience in feeding 
them to stock. Svery farmer should have a knowledge of the 
ptoper use of the millets and of their place in the farm economy. 

Hungarian grasi is in most common a e in the east, while tn the 
west common millet and in the south GeritLaji millet are more popu- 
lar. One value of millet lies in the fact that it can be sown late, in 
&ct must not be sown until all danger from frost is over. It 
develops rapidly and during nudsummer is ready to begin cutting 
for forage about thirty days from time of seeding. The Hunga- 
rian isquicker maturing than the millets and forlate sowingis pref- 
erable to either the common or the German millet. In such a year 
as 1894 or 1895, when many farmers found their hay crop a disap- 
pointment and were at a loss to know how to supplement it, Hun- 
garian or millet would possibly have served the purpose well. 

The soil should be rich and given thorough preparation- Clay 
soils which are inclined to be lumpy require extra precaution 
in fitting. The amount of seed required varies from one- 
half bushel to three pecks per acre, which should be har- 
rowed in lightly and rolled. On freshly cleared or bottom-land 
soils it makes a rank growth and is available for forage at a time 
when it is usually found necessary to supplement the pastures. 
Though it is a gross feeder yet this &ct may be of actual benefit 
to the kinds of soil just mentioned. 

Feeding millet green. 

When stock is turned in upon a field of green millet for the 
first time, or a heavy feed is given, there is danger that serious re- 
sults may follow. Animals not accustomed to green forage should 
not at first be allowed a full feed of any green crop, especially mil- 
let, but should be given only a part ratios of the green 
material. If allowed to gorge themselves serious results may fol- 
low. If it is desired that the animals be turned upon the crop to 
pasture this should be done only after their appetite has been 
partly appeased by other food. 
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. Millet hay is not in popular favor owing to the &tal resolts 
which, in some cases, have followed its use. Jnst why these 
nnsatisfoctory results sometimes follow does not seem to be clear. 
In feeding it to horses caution should be observed and the millet 
hay used in conjunction with some other coarse fodder. Much 
of the value of millet hay seems to depend upon the time of cut- 
ting, which should be done soon after blossoming. 

SoEGHUM, Teosintb. Sacaune, etc. 
These crops are mentioned in this bulletin only for the fact that 
many inquiries are received asking about their merits for this 
section. While sorghum seems to possess some value, yet for 
forage.com is so far superior, when all things are considered, that 
where it can be raised sorghum is not a necessity in the rotation. 
It seems to possess its chief value in the fact that it is able to 
withstand drought and grow under conditions where com would 
be a failtire. So &r as ourexperimentswith teosinte and sacaline 
go we cannot recommend them for general use. Though they 
may possess value for certain localities, yet in New York there are 
so many crops which can be successfully grown for forage that the 
farmers should be slow to adopt the new varieties except by way 
of experiment until they have been tested and proven of value. 

Crimson Cwveb. 

Figure 79 shows a plat of crimson clover, the seed for which 
was sown August i , the photograph being taken late in October. 
This clover was growing on land from which a forage crop of oats 
and peas had been cut. There has been much discussion at 
Fanners' Institutes and in the columns of the Agricultural press 
as to the value of crimson clover in this state, as a forage crop 
and as an improver of the soil. To answer these questions in 
part and to determine the relative value of the different clovers 
tha« were planted side by side on August 1, 1896, three plats of 
clover, one of crimson, one of common red and one of mammoth. 
The S(»I were gravelly and porous. All varieties of clover came 
up quickly and made good growth. The crimson clover, how- 
ever, made &r more rapid growth in the fall than did the othefs. 

One object of these experiments was to detennine the amotint 
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of nitrogen stored up by the different varieties of clover. On 
November 2, samples were taken of eacli kind of clover, the roots 
and tops of each being taken as the sample. The chemical 
analj^is shows the following amount of nitrogen stored up in 
each per acre. 



Vule^ofclonr. 


NIttogen ia top* 


""^.'i,™- 


Total ponoib of 


Crimson 


135.18 


30.66 


155.94 


Red 


63.11 


4a as 


103.36 


Mammotli 


67.57 


78.39 


145-96 



All clovers wintered well, bat in the spring the freezing and 
thawing killed nearly all of the crimson clover. It had, however, 
served its purpose as a cover crop and for late fall pasture would 
have been valtiable, leaving ia the ground enough fertilizing 
niaterial to pay for the expense of the seeding. 

SUMMARY. 

1. Some provision should be made on every stock farm for 
forage and soiling crops. 

2. The most valuable crop for the production of late forage is 
com, and com plaated in hills is more valuable for feeding pur- 
poses that when drilled or sown broadcast. 

3. Oats and peas are second in value tocom for the production 
of forage. For late forage barley and peas are recommended. 

4. Millets are valuable and when fed properly may be uaed 
without danger. 

5. Crimson clover proved valuable for late fall pasture and as 
a cover crop. Its greatest value with us was from the &ict of its 
storing up nitrogen so abundantly. 

I. P. Roberts. 

L. A. CLIMT<m. 
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Cornell University -Agricultural Experiment Station, 

ITHACA, N. V. 

HORTICULTURAL DIVISION. 

CHRYSANTHEMUMS 

OF 1896. 



By U H. BAILEY and WILHEUH MILLER. 



nUCA, N. T. 
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CoRHELL Univbrsity, Ithaca, May lo, 1897. 
Honoraria Commissioner op Agsicdltdrb, Albany, 

Sir : — The following bulletin from the Horticaltural Divison 
is a part of the work which was planned onder the Nixon Bill 
fin: last year. For two or three years considerable wotk has been 
done by this station in floricnltnre, with the object of helping 
both florists and flower-lovers everywhere. The bulletins 
have awakened mnch interest and have, undoubtedly, done mach 
good in calling attention to a branch of agriculture which has 
heretofore received little consideration from the public institu- 
tions of the country. The work has been done with the greatest 
care and deliberation, and the bulletin is submitted for publica- 
tion under Chapter 138 of the laws of 1S97, 

I. P. K.OBBRTS, Director. 
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I. GENERAL REMARKS. (Z. H. Bailey.) 



For three years we have made a special effort to study the 
problems associated with the florists' chiysantbemtuns, and this 
Is the third report which we have published upon the work. 
Our object In this, as in all floriculttural stndy, is to help both 
the general flower-lover and the professional florist, and we can- 
not, therefore, devote onr attention wholly to amateur methods 
upon the one hand, nor to the raising of exhibition blooms upon 
the other. 

We stand for the buyer as well as for the seller ; and the ques- 
tion therefore at once arises as to what the real messtire of a 
variety is- Is one bloom, or one vase of blooms, chosen from a 
score or a hundred or a thotisand plants which have received the 
utmost care and forcing', to be taken as the ideal of the variety ? 
It is the &shion to describe varieties of florists' plants from just 
such bloomSi^-from those which draw the prizes in the exhibi- 
tions. But since there are few persons who con give this ex- 
tra care and skill to the growing of a few plants, even if they 
cared to do so, and since only a part (and often a small part) of 
any number of plants can be expected to give such results, even 
tmder extra treatment, it is easy to see why the novelties are so 
often a disappointment to the buyer. The fact is, that the highly 
forced and extra-selected exhibition flower is not always the true 
measture of what a variety is, but is a measure of what may be 
done with a few plants. The true type or meastu'e of any variety 
is the composite character which a whole patch gives, undergood 
care. The flower show is of the greatest value as a popular 
educator and as a source of Information and inspiration to the 
plant-breeder, but it is not the place in which the general flower- 
grower should expect to see what a variety actually is. It is 
often possible to select a few most meritorious exhilution 
blooms from a range of plants of an inferior variety. 

If these points are well taken, then it follows that an experi- 
ment station, when reporting upon the merits of varieties, should 
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aim to present a true compoute picture of wliat tlie variety Is 
when grown under good and fiiir conditions. If the station ex- 
hibits, its province seems to lie in the same direction- At all 
events, the writer will never consent to make an exhibit of 
varieties from the station nnlesa he can show eveiTthiug, good 
and bad alike. This Is not saying that he disfttngea the display 
of exhibition blooms by a station, bat in snch cases the exhiU- 
tion is to show cultural methods, not to show varieties. If a 
station desires to test the varieties of any plant, it exceeds Its aim 
when it endeavors to see how much it can improve those vari- 
eties by forceful cnltore ; for the purpose is to find out what the 
varieties are, not what they may be compelled to be. And even 
If the experimenter were to dedre to force every variety to the 
exhibition standard, he could not do so with several hundred 
varieties ; and to force one and not another would be anything 
but truthfulness. These remarks seem to be necessary In order 
to place the subject of variety-testing in Its true light, and 
to let florists see why it is that our descriptions of varieties are 
sometimes so nnlike the descriptions in catalogues. 

Another feature of the subject needs also to be touched upon. 
We said upon a former occasion that we do not always 
receive the best stock which dealers have. By this we mean 
that we believe that the ordinary run of commercial stock is 
commonly received, whilst the exhilution blooms at the flower 
shows are preferably grown &om extra-good stock, which, in 
many cases, is not for sale. It is no doubt better that an experi- 
ment station should receive this commercial stock, for it thereby ar- 
rives at a more truthfol conclusion as to the actual merits of the 
variety. In some cases we have received plants which are so poor 
tiiat no fair and true idea of the variety can be obtained from 
tiiem ; and from such stock, and from that which may have re- 
ceived Inadequate attention on our own part, we intend never 
to publish results. These remarks are made for the sole pnrpcee 
<^ emphasizing the fact that the quality of the stock, — as respects 
vigor, healthfulness, early propagation, and the like,— is of the 
utmost importance In the growing of any [^ant, and particularly 
of florists* flowers. To brit^ the subject home, we have Inserted 
a picture (Fig. 83, page 308) showing the variation with which 
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we often have to contend in the testing of plants. The two 
plants at the left are fit to piodnce excellent flowers (thongh not 
trained for the production of exhibition blooms) whilst those at 
the right are plants which are expected to be compared with 
them. The past season it was so necessary to give forceful cul- 
ture, — by very heavy fertilizing, — to bring some of the plants into 
line, that the strong plants (which grew in the same bed) re- 
ceived an additional and perhaps untrue advantage. Bven then, 
'some of the plants could not be made to bloom. 

It may be well to say, once for all, that these estimates of floral 
novelties are not mere hurried and incidental measurements and 
opinions. When any flower is tinder test, at least one man lives 
with it when it is in bloom. He spends the greater part of his 
time with it. Every description of the varieties is read and com- 
pared with the plants, the flowers are stndied &om every point of 
view, and an opinion is obtained from every visitor who has a 
critical knowledge of the subject. This careful study day by day 
is more than the florist, busy with the demands of trade, can ex- 
pect to give. The errors, therefore, are those which are to be 
attributed tn faulty judgment and to the behavior of plants grown 
from poor stock. In the following chrysanthemums, for ex- 
ample, the judgments are not those of Mr. Miller alone. They 
are a compound of the opinions of himself, Mr. Huon, mysdf, 
and of many persons who visited us. 

This means that we desire to do more, if we can, than to moke 
a mere variety test. We should like to keep pace with the range 
of variation, the tendencies, and the needs, in any plant which 
we study. We hive no desire simply to recommend varieties. 
We have no interest in a variety as such. If, for example, we 
commend Lenawee amongst chrysanthemums, it is not because 
we have the slightest concern for that variety as an entity or 
trade novelty, but simply becatise that name has been applied to 
what seems to be the highest development of a particular type of 
white flower. We hope that the evolution will reach a higher 
point in the present year. 

A leading difficulty with old varieties of any flower is the fiict 
that they tend to run out by variation. The very fact that such 
varions results are got from different grades of stock is proof that 
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a variety may soon be broken np into a number of strains, some 
of which may be good and others bad. The caiefnl grower, 
therefore, will either propagate his own stock of the varieties 
which he likes or else exercise the greatest care to see that the 
stock he buys comes from plants which are tme to the type. 

In respect to the varieties of chrysanthemums, I am convinced 
that there is too great a tendency to grow novelties. Some (^ 
the old varieties are still the best of their class and should be 
retained, and very many of the novelties — in fact, most of them — 
seem to represent no distinct advance. It appears to us as if 
these novelties are not always thoroughly tested and understood 
before introduction. If we could have a few extra-choice things 
introduced each year and all the rest left in oblivion, the interests 
of all parties would be more permanently enhanced. 

We need, also, to give greater attention to the hardy or border 
varieties of chrysanthemums. We have given snch exclusive 
attention to the glass-house flower that the very name chrysan- 
themum has come to mean, to people at large, the great, noble, 
florists' flower of November. But there are humbler forms of 
the plant which may be set in the open ground and there allowed 
to remain year by year, the same as they did in our mothers' 
gardens- Some of the modem forms of these plants are pretty 
and interesting. Even the old-time forms are not to be despised, 
for if they lack size and quality of bloom, they nevertheless 
give a wealth of color with very little trouble. The title-page 
illustrates an old-time, ont-door type of chrysanthemum familar 
to a former generation as garden artemisias. Their chief merit is 
hardiness; The flowers are produced in great profusion, and 
they extend the season of pompons a month or more after the 
first frost has killed the dahlias. It is the race from 
which the large Chinese chrysanthemums of the green- 
houses are said to be derived. We still see them in the old gar- 
dens, in various shades of red and yellow, and running into whites 
of the form of Comet asters. The flowers on the title-page are 
natural size. 
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II. CORNELL NOTES of 1896. {WUhelm MilUr.) 
Chrysanlhemums at home — The principles uoderljring the 
cultivation of chrys&nthemttms are the same as those of other 
plants. Specific directions are given in bulletins 91 and 112. 
There are two other points which it is well to know. The choice 
of varieties ia all-important to thoae who deUght in getting the 
highest results from skill and patience. The form can be chosen 



8a — Oritnlai Glory. Nrntnnl siie. 
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from the UloBtrations in some of these bulletiiis and the deacrip- 
tioa will tdl the color. It is well to make a list with several 
snbetitntes. The best plan of all, if you attend chrysanthemam 
shows in the fall, is to note down the names of desirable varieties 
in case the names are given, as they shonM be. Another good 
ptdnt to understand is the theory and practice of draining a fiowo* 
pot. The florist who is tmwiUing to show a buyer how he 
can straddle the stem of a plant with two fingers, tap the pot 
gently and lay bare the whole root system and drainage of his 
plant, is loKng an opportunity to instruct his customer and to 
hold bis future interest. If anytliing is wrong with a 
potted plant, look at the roots. Some people are afraid 
to handle plants- A potted plant has no objection to 
being tamed upside down, and whoever has seen the 
broken bits of crock and the reason for the hole in the 
bottom of the pot (not made to be closed) will never again 
sprinkle the leaves of a plant or the surface of the soil only, when 
he desires to water it. N'ature soaks her plants once in a while 
and capillarity does the rest. ChrTSanthemums are for the com- 
mon people as well as for the florist. Buy strong plants early (in 
May or early in June) and if you have no pots, plant them in small 
soap boxes. Make the soil rich, keep the plants free of insects 
and away from strong winds, train the plant Into four or five 
strong branches (or more or less, as you desire), and pinch out 
all the bads, save eight or ten. If you want the largest blooms, . 
grow to a single stem and allow only one flower to a plant. As 
cold weather approaches, the plants may be moved to the win- 
dow, where they should bloom to perfection. 

Amateurs are frequently disa^^inted in the growing of the 
novelties. The system of prizes and certificates is of more use 
to the professional or ezhibition grower than to the amateur 
who is looking for a list of varieties. No amateur can make a 
mistake who gets good plants of Laciniatum, one of the good old 
forms. Lillian B. Bird is one of the most attractive of the tubu- 
lar kinds and has always bad, at Cornell, the softest and purest 
of light pinks we know among chrysanthemums, unless it be 
Good Gracious (See Fig. 81). This figure shows a "low cen- 
ter" and a "weak neck" twoof the ancestral bogies of florists. 
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The very droop of this stem seems to me to add to the UMity. 
Indeed, chrysantfaemams in vases are sometimes so stiff-necked 
that they cannot see anything but the ceiling. The list of good 
old varieties is large, and any wide-awake fiorist can give 
rdiable information concerning them. 



81. — Good Gracious, one of the older tjftt. 

Ctdiurai notes of the 1S96 lest. — In 1895, our novelties were 
grown to a single stem and allowed to produce only one flower 
each. This is certainly the best commercial method of obtaining 
^hibition blooms and large cut flowers for sale in the cities. 
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For all otber ptuposes there is more satUfactioQ in having three 
to ^x flowers on a plant, as we did the past year. 

We have never received so uneven a lot of plants as in 1896. 
It seems to be hopeless to get a uniform lot of plants representing 
all the novelties, in the yeaz of their introdoction. The last lot 
of American varieties came last year on the last day of August 
and the plants that were fit for testing together were not planted 
out in the bed until August 22, a month late for ideal results. 
This bed was composed of well rotted clay sod and manure, 
in the proportion of four to one. A liberal sprinkling cf 
bone meal was worked in, and the bed thoroughly cultivated by 
hand. On the 26Lh of September, applications of liquid cow 
manure were begun. Never was there a more uneven lot of 
plants than those shown in our photographs of the bed, and 
never has Mr. Hunu, in his long experience with chrysanthe- 
mums, dared to give the bedded plants so much stimulating food. 
The results for exceeded our expectations, and the November 
display was a brilliant one, although the novelties themselves 
were not intrinsically as meritorious with us as in 1895, whidi 
was a year of exceptional advances. 

The importance of beginning early can hardly be over-esti- 
mated. We got the best results from such plants as the largest one 
shown in Fig. 83. This was the typical home-grown plant from 
March cuttings- The next largest plant was a fair sample of a 
lot grown from rooted cuttings received April 22. The four 
small plants represent fair samples of lots received from different 
sources in summer. All of them were represented in the trial bed 
and none gave anything like the satisfoction we got from home- 
grown plants of varieties introduced the jrear before. There are 
tvro great factors in producing chrysanthemums, — ^the quality of 
stock received and the subsequent management How important 
the former element is may be seen by contrasting Figs. 83 and 
84. Here we have the best results that vre were able to produce 
&om poor and good stock. Notice how much fewer and weaker 
the rays are in the one case, and how completely double is the 
flower of Fig. 84. Indeed the latter has the over-fed look which 
one often sees in the exhibition hall. Coarse, heavy rays are 
are not always a varietal characteristic but usually a mat- 
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ter of gross feeding, which really obliterates the more refined 
iadividoality. 

A great year for whites — The year 1895 was marked by 
great advances amoag the yellows, and 1896 saw the introduction 
of many new types of whites. Ont of more than one hundred 
varieties grown at Cornell, five of the sx best were whites. 
These five, Lenawee, Lady Esther Smith, Infatuation, Yanonta 
AnA:Grelchen Btiettner, are all highly individual and attractive in 
form. For the third one on this list, Mrs. W. P. Raynor woold 



83. — Fhotogmph Ang, la. The two larger plants were potted early, — 
the foor amall one* received in July. 

famish almost an even choice. We dare not condemn it for 
being only a few days later, for that may not be a varietal char- 
acter and no one can know, in a single season, whether it is a 
matter of culture or variety. Three others are strongly recom- 
mended by growers. Autumn Bride, Mrs. H. H- Battles and 
Mrs. R. Crawford, the first two for earliness, the last for lateness. 
These three were of familiar types and one of them we have had 
to condemn for other reasons. The other two we have noticed 
merely for their seasonable characters, of which no experiment 
station can judge as well as the large growers can. Three others 
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we have relnctaatiy placed on the list of promising sorts. Miss 
Helen Wright, Dancing Maid and While Swan. We shall try 
them again and secretly hope that they may be able to hold a 
place amidst increasingly severer competition. It is hard to pasa 
over New York and G<ni. Matthews, which were first-class in 



93.—Afiss Magte. The best that can be done with poor stock. 

every respect but too mnch like Mrs. R. W. E. Murray (re- 
commended in' Bulletin 113) to be mentioned except as worthy 
substitutes. Gov. Matthews, it is true, is advertised as a pink, 
and so were A^rt. Harry ToUr, Sibyl Kaye, »od Rosy Emfieratriee, 
but they all speedily turned white and were well worth the price 
as such, the two last, particularly, being an almost even choice 
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with Infatuation and Lena-uxe respectively. Weitem King had a 
faint primrose tinge but would pass for a white at a distance. 
Robert F. Hibson marks no advance in form, but its productive- 
ness makes it a &rst-iate commercial white. So far as I know. 



%>\.—Misi Magee. Showiog nhatcaa be done with good steck. The 
name is nothing ; the quality of the plant is eTerythiug. 

the ideal hairy white variety is not yet known. Mrs, Alpkeus 
Hardy, the first of the type and the one which started the chrysan- 
themum craze in America, is still extensively grown, but requires 
experience and skill to bring to perfection. The well-known 
U Enfant de Deux Mondes is usually weak-necked. 
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In the yellows, the only advaDces in {ormwen Diuiess of YorkvaA 
Buff Glebe, which latter looks like a buff sport of Good Gracious 
(Pig. 81). Modesto had nothing new in form or color bat was 
unustially prodactive and has the look of a plain, every-day, suc- 
cessfiil, ydlow chrysaothemum. 

The pinks were a disappointment this year. Fourteen we 
liave dropped outright. Two varieties (Sibyl Kaye and Rosy 
Emperatrice) vox first-rate whites hut were pink for only 
B few days. The only successfnl jank of the year amongst onr 
lot, was Jtfm€. Felix Perrin (or Mrs. Perrin, for they were as like 
as two peas), but we feel little confidence in the permanence of 
the color. We disagree as to the attractiveness of the oft-illus- 
trated Wm. Simpsvn, as men always must differ in matters of 
liking, but we are agreed that our single plant had a weak stem and 
poor foliage. Two others, Mrs- W. C. Egan and Miss L. Magee 
we have indulgently placed on the promising list because we be- 
lieve that we had weak stock. The real truth of the matter is that 
a pure and permanent pink seems >not to have been attained. The 
various shades, from crimson to the iaintest crimson-pink, are all 
treacherous. Even Viviand Morel, which is perhaps the best 
known of all the pinks, old and new, varies in intensity and 
quantity of color as much as the rest. We do not see how small 
growers can afford to buy new pinks tmless they are sure of the 
quality of the stock. The number of varieties is veiy 
iarge, and the vigor of the individual plants, according to our 
experience, is of vastiy greater importance ; indeed it often seems 
to mean all the difference between success and failttre. Kind and 
quantity of plant-food donbUess have something to do with bring- 
ing out color, just what we hope to find out this year by experi- 
ment on a wide range of shades. Perhaps, too, there are minor 
and undiscovered causes of this variability, and if there are any 
uncontrollable factors it is high time that the truth be known. 
What makes the problem peculiarly puzzling is that Good Gracious 
and a few other varieties have always had at Cornell a uniform 
amount of delicate light pink with no trace of crimson pink 
origin. Nevertheless we have never seen any chrysanthemum, 
which matches the pure pink of Schuyler Mathews's color chart. 
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There seem to be at least four important factors that have to do 
with intensity of color,— quality of stock, time of rooting cut- 
tings, food supply, and shading. How they are related end 
which are the most important, it is impossible to say at present. 
This much is clear, that mere vigor of plants is not all. We 
never bad better plants in any way than Rosy Emperatriu and 
Siiyl Kaye, bat the color simply showed itself, and was gone. 



%S.—Rosy EmpenUrUe. Reduced irom ■ tra-lnch flower. 

Of the various combinations of red and yellow, two are recom- 
mended, Pluto and Heltn Owen. Perhaps their forms are not 
entirely new, but Ptulo was apparently ideal in all respects 
within its natural limitations of form and color, and HeUn Owen 
was surely the second best of all the English varieties received as 
regards vigor and productiveness. Six other combinations of 
these colors were condemned for various reasons and five placed 
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on the promifling list. It seems hard to put Edwin A. KimbaU 
cm a [nobatioii 1^, for it was perfect o( its kind with us last year, 
bnt the competition is too keen, the popoliuity of its type limited, 
and there is always the poa^bility of a. second year's cnltivaticm 
Tever^g ooe's judgment. So &r as we know, it is the best 
American variety of the type of which Mrs. C- H. WheeUr was 
afamonseariy representative, — the high-built, almost conical form 
with heavy, iaciurved rays, o&ring frequent suggestions of dark 
red, while the old-gold of the reverse is the chief feature in the 
general effect. (" The Golden Flower, Chrys«nfAemum," Mr, 
Mathews's beautifhl art-work has a colored picture ai Mrs. C. H. 
Wheeler. That variety appears to be not double enough to suit 
the florists.) Four English varieties of the same sort have been 
gathering strength for a fair race with Edwin A. Kimball this 
year, and only one can win. 

Two grebn-flowered plants had little to commend them. They 
were too exhausted to do much more than declare themselves no 
monstrosities like the gre^ rose and the green dahlia, bnt their 
flower^ were weak and yellowish. We shall await their return 
with curiosity. 

Nearly all Df-febe varieties of 1895 recommended in Bulletin 
113 were grown again this year, and in general they were not dis- 
appointing. Mrs. Henry. Robinson, the best white of 1893, was 
not as early in 1896, as. expected. Crimsona was badly spotted 
on the face of the rays with the color of the reverse. A rush of 
work at a critical time caused this collection to be n^Iected dur- 
ing file disbudding season and we got plants bearing great num- 
hers of small blooms. The mass-e&ct was very strong, but 
nearly all of the pronounced types of the year before snfiered a 
loss of individuality. The labor of disbudding chrysanthemums 
is great and one must always get ahead of the plants. 

Tie variety test of i8p6 has been conducted as formerly, 

NoTB. — Odc of the noveldea of the year was the Bdible chryaanthenimn. 
The plant waj the earliest 'mum in the entire collection, but it wu of poor 
habit and bore very few leaves and had a medium-sized yellowish flower of 
Bmall merit from the fiorists' standpoint. This variety is said to be cultivated 
Mrtenaively in Japan for the flower heads, which are boiled and eaten ; bnt 
ippe Ul to see why this poiticnlar variety ia more edible than other 'mnms. 
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photographs, dried specimens, and notes on botanical md 
hoTticaltnral (^aracten being taken. In color determinatians, 
the chart of F. Schnyler Mathews proved as satis&ctory as with 
the dahlias. It answered otir potpose wdl, but the florists and 



86. — Lenawee. Prom a white flower eleven inchei in dian:cter. 

catal<^ners can hardly be expected to ose the terminology of the 
artist. In trying to help the raiser of novelties and the parchas- 
ing florist, we shall this time try an experiment. Instead of 
writing technical descriptions which are apt to be dreary and 
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mystifying' to the geoerat reilder and of interest only to the trade, 
ve have given accounts of behavior and judgments of merit. 
The men who created these things have described them in thttr 
own catalogues. Moreover, no description can have theinfluence 
of a picture, and in this picture-mahing age there are few 
novelties that are not illustrated in the catalogues or tradejonmals. 

While all admit that it is unsafe to recommend or condemn 
any novelty on one year's acquaintance, some judgment must be 
made. By placing the word " good " at the head of the following 
list we do not mean to guarantee the essential and permanent 
merit of any variety. These varieties are the ones that behaved 
hestwith tis, and of the himdred or more sorts tested, these 
twenty are, in our judgment, the ones most likely to achieve 
anything resembling permanent success. Bnt the problems of 
"variety-study must forever contain uncontrollable factors. The 
analysis can never be complete, and therefore the prophecy can 
never be as certain as in some other departments of science. 
Good Vakibtibs. 

Twenty-foar varieties are named somewhat in the order of 
merit under their respective colors. The names in parentheses 
indicate the source of stock plants and usually the introdncer. 

Whites. 

Lenawee (Smith). — By far the largest and most attractive flower in onr 
collection of 1S96. The form ia atiikinglj individuaL Early, prolific and 
one of the longest keepers. The only possible objection to it is that it may 
be too flat and sprawling for use iu bunches of cut flowers. Fig. 86. 

Smith, Lady Esther (Owen). — Easily the largest and best of the 
vajieties received from England for trial. Bays four inches long and often an 
inch or more wide, very flat, and of good substance. Apparently quite ideal. 

Infatuation (May). — Smaller than the last but of good size. Early, and 
lasts three weeks on the planL Form distinct and attractive. Mrs. W. P. 
Raynor was a few days later with us, bnt otherwise almost an even choice 
with Infatuation. 

Kan d»ia( Smith). — By farthebestlate white we haveever grown. Except- 
ionally prolific, and has all the traits of thoroughbred commercial sorts. 

Buettner, Grelchen (Hill). — A high-built flower of strong enough 
"character to be worthy of a permanent place in the much overcrowded 



Hibson, Robert F. (P. & M). — Advertised as an early, reflezed Japanese, 
was midseason with us, prolific, and a good commercial variety. 
Raynor, Mrs. W. P. (Spaulding).— A few days later than /n/a^mi/MHi bnt 
n almost even choice. 
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Aututtut Bride (Smith). — Mentioaedonlj becatueof its being theearllMt 
wliite with us ttaia season. Flowers do not last long. 

Crawford, Mrs. R. (Spauldiug). — Noticed because it is a late white. Of 
Hi lateness and commercial qualities no experiment station can judge aa 
well as growers. Yanoma was more prolific and the form more attractive. 
PMu. 

I^rrin, Mme. Felix (Smith). — Best crimson pink in the bed. The form 
ia r^nlar, incurved, and somewhat stiff. Color faded slightly. Recom* 
mended onl; aa being the best pink of the year and not for any permanent 
advance. 

Perrin, Mrs. (Hill).— Color and form were not distinguishable from the 
above. A few days later was the only difierence with us. 

SitHpson, IVm. (Blanc). The form of this crimson pink variety ia more 
tmnsual and less conventioual than of the preceding. Our single plant had 
a large, early, long-keeping flower which faded little, but the foliage 
was so scattered and the neck so weak as to make it impossible for us to 
recommend it from our experience for extensive commercial use. 

Rosy EmperalrUe (Yoshiike). — Pink for only a few days, rapidly fading 
to white. Almost as large and long-keeping as Lenawee and of similar form. 
Fig. 85. 

fCaye, Sibyl (Spaulding) . — Faded from pink to white as rapdly as the last, 

and kept foralong period. Theform issomewhat similar to thatof/B/o/Ma/Hm. 

Yellows. 

York, Duchess of (Hill).— Ftwm reflexed, loose, graceful and flowing. 
Color a soft and rather light yellow, beside which the next is bold and metal- 
lie. It is on three of our four lists of recommended varieties, for it is one 
rf the best yellows we have ever seen. 

Modesto (Smith) — Form common but popular. Color bold and strong. 
It has all the marks of a socceasful commercial variety. 
Other Colors, 

PltUo (May). — Red, reverse yellow. The best of its color and type yet 
•eenat Cornell. While essentially a commercial sort:, itis just the thing for 
amateurs because of its interesting stages of development. 

Buff Globe (Yoshiike). — Noted as having the peculiar fonn and drooping 
habit of Good Gracious which is very attractive to many people. The color 
ia pretty and restful but cannot compete for attention in a large crowd with 
the more yivid ones, 

Owen, Helen (Owen). — A deep, quickly incurving Japanese flower, with a 
low center like that of Good Gracious, the youngest rays tightly whorled 
and showiug the sulfur reverse. Pace of rays chiefly brownish flesh and 
yellow. There is plenty of room for this and Ptuto, 

Vialescent (Smith). — A lai^e, deep, compact flower, the pinkish tinge 
being delicate and rather shori^-lived with us. An ideal commercial and 
exhibition sort, if one could be sure of the color. Even as a white variety^ 
however, it would be a distinct success. 
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Oriental Glory (Yoshiike). — High built, compact, cylindrical, whorled, 
white, the wborled inner raTS anSused with delicate crimson pink which fade* 
aa flower becomes older. The cylindrical form relaxes about the same time to 
the spherical. We had only oue plant and one flower and cannot judge vt 
its commercial qnalitiea. Fig. 80. 

Western Pride (Voshiike). — CardineJ, rereiae greeni^ yellow. Recom- 
mend to amatenrs who like fantastic and Japanesque creations. The younger 
stages are the most eccentric and interesting. 

Midnight (Spaulding). — Noted because itis an oddcolorin thisclasB. The 
shade of crinuou is rather dull and not as attractiTe as the familiar Z,0«u fd^A- 
tmer. Mrs. H. N. Higinbotham has been grownheretoamnchgreater sbe. 

Freeman, Mrs. C.B. (Spaulding). — ThisistheonlyyeUowvarietywehaTe 
seen of this class. The color fades as much as the very popular miadelpkia. 

From tlie preceding twenty-fottr varietieB we have made selec- 
tions for special purposes : 

General collection oS ten for commercial ptirposes : Lenawee, 
Lady Esther SmUA, In/afuation, Mme. Perrin, Pluto, Modesto, 
Duckess of York, Yattoma, VwlesiXHt, Gtefdien Buettner, 

Six Tarieties for exhibitioii : Lenawee, Lady Esther Smith, 
Mme. Perrin, Pluta, Modesto. To complete tlie set Mr. Himn and 
Mr. Hasselbring (a practical florist) would choose Violescent; Mr. 
Miller wonld choose Orientai Glory, 

Six varieties for pot plants : Lenawee, Mme. Perrin, Plulo, 
Modesto, Duduss of Yttrk, Yanoma. 

Amateur's list of six ; Oriental Glory, Duckess of York, Mrs. 
C. B, Freeman, Buff Globe, Gretchen Buettner. To complete the 
sti Mr. Htmu and Mr. Hasselbrin^ would choose Helen Owen; 
ICi*. Miller wonld choose Western Pride. 

PsoKisiNa Yakibtibs. 

the following list contains varieties of all degrees of merit, and 
especially those which by reason of lateness of arrival (e. g. the 
English), or poor quality of stock, did not have &ir play this 
season. The figttres at the Idt are the nnmbeis of the varieties 
on ottr own books. 

8. Alps. 

I. Ashtnead, F. 

4, Avellan, AmiraL 

10. Bonnie Dundee. 

IS. Buettner, Emit. 

iS. Dancing Maid. 

39. Devis,W.S. 
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38. Green Emerald. 

45. InvincibU. 

48. Ito, Admiral. 

54. Kahma. 

50, Kimball, Edwin A. 
61. Magee, Miss L. 

60. McJfallie,J. W. 

75. Owen, WalUr. 

8a. Ridgmiay, Lady. 

81. RoSerts. Gen. 

94. Taiwan. 

87. Triomphe de St. Laurent. 
99. Weslem King. 

98. Wrighl, Miss Helen. 

Unpopolar Vakibtibs (/a* Chinese type-') 

The varieties 30 and 88 here named were tbebest of the novelties in this Itoi* 
unpopular class. These varieties are good of their type, hut the Chinese or 
ball-form class is in such little favor that it seems almost necessary to pnt 
these varieties in the unpromising list All the rest of our Chinese sorts of 
the year were much below the average of what we have formerljr seen. 

13. Bock, Belly. 

31. Co/umiine. 

30. Curtis, Chas. H. 

44, Haigh, George. 

43. Hatfield, Mrs. T. D. 

51. Kingston. Mrs. R. C. 
63. Mongolian Prince. 

88, Signal Light. 

Lbss Prouisinq Varibtibs. 

Tb« following list of lesspromisitig vatieties contains those nov- 
elties in which we seem to detect essentials that ate likely 
to disqualify them permanently ; the judgments ate formed 
solely upon the behavior of the plants at Cornell in 1 896. How to 
treat the great number of sorts that are no improvement on old and 
established kinds but apparently just as good, is a perennial 
puzzle. (I am not speaking ofthosethatare identical, but of those 
that are so similar as to be horticultnrally sjmonymouS') Our 
rule is to ofifer them as equivalents or substitutes whenever their 
merits are urgent, and discard the rest. Fine flowers do not make 
fine varieties. We know bow the old plants respond to ctdtural 
conditions, but what of the new ? 

Varieties and fashions are proverbially ephemeral and our judg- 
ments can hardly be as ruthless as those of Time himself — the 
Prince of novelty testers. Probably not ten of these hundred new 
things will be alive in another decade. 
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IMie amateur, who loves everything that grows, feels no bil- 
nres. To the florist, disappointment means dollars. What does 
the lover of plants care for shtp[»ng qualities or the lastlngness of 
cat flowers 7 The enthttsiast's standards do not know the oz> 
idizing touch of trade. 

To the introducer and to the florist, we merely report that the 
varieties named below seemed fulnres to us for reasons that we 
will gladly communicate privately, just as we are glad to fttmish 
an account of the behavior of any collection of numbered seed- 
lings, which may be sent us. No variety has been dropped for 
any one reason, and particularly not for misbehavior during one 
season, for snch failure is sometimes a matter of variety and some- 
times a matter (^ individnal fdants. We give in brief compass 
some hints as to the most obvious defects in the varieties named 
below. To avoid multiplication of words, numbers are used in- 
stead of names ; 

I,ackmg size 16, 19, 91 ; poor habit 33, 39, 58, 68 ; lacking productivetieM 
18 ; too much center 6, 39 ; raggedness 7 ; coarse and heavy 1 1 ; seasonal 
(not early orlate asftdvcrtised) '6,91,35,65; crimson pink (color nnstable, 
or badly Uid on) 3, 5, 6, 7, n, tg, 34, 35, 37, 57, 65, 75, 85 ; foreign to Amer- 
oll the Chinese ; darlc colors unpopular for cut floweiB 43, 55, 58 ; red-and- 
ican taste 49, aud yellows more popular in England than here a2, 67, 70, 83 ; 
no improvement over old sorts known to as 23, 39, 41, 43, 53, 59, 65, 68, 70, 
73. 77. 78. 83, 91, 100. 

7. AlOnZO. 

3. Amaranth. 

5. d'An^leUrre, Heine. 

6. Antotnelte. 

16. SaltUs, Mrs. H. H, 
1 1. Biddencope, J. 

18. Budd, Gov. 

32. Clarence. 

19. Consuelo. 

44, DalskoT), Miss Agiie^ i 

33, Edible, 

35. Glory of the FOafie. 

39. Golden Harvest. 

37, Great Port. 

43. Headlight. 

41. Hurretl, Henry, 

49. Jones, M. H. j. 

53. KeimJ. R. 

55. Lear, MissM. 

59. Liberty. 

58. LoofHts, Adelaids. 

57. Louue. 

67. Mars. 
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65- MtUikews, Gov. 

6S. Miller, PatUL. 

69. Nansh4m. 

to. New York. 

73. Oyama, Marshall. 

78! Peabody, Mrs. J. 

75. />»//. CcnA 

85. ^fflo Z>«Ar. 

83. Rinaido. 

90. 5«(m/ Field. , 
77. Souvenir de Petite Atttie. 

91. Terrell, Constance. . 
93. Tippecanoe. 

97. Cio^/ A"!*^. 
loa Whitcombe, Jessie, 
lou WhiUSmm. 

Not tbob to Xahs. 

9. Setlefn. — Nottmetodescriptioti. Advectued pink. WBavrinuvMe-TcIlow 

14. Buettner, Mrs. £mil. — Not true. 

31. Ellis, /Pu^A.— Not true. Advertised M blnsh white. Wua faint Tcllow 
faAog much more than Philadelphia. 

9a, Toler, Mrs. Harr- ' ' — ''"■' 
double. With us, this n 
F. Hibson was more completclj^ double 

103. Yellow Plume,— ^tM pink with tu. 

SUMUARY. 

A fisw plants can be grown in the home window and made to 
produce flowers equal to any pictured in this bulletin. Page 305. 

Take note of varieties at your local flower shows and insist on 
the edttcational side of the exhibit. 

Amateurs will take most comfort in growing plants having 
three to six large characteristic flowers. Page 307. 

The qttality of stock plants is of the highest practical impor- 
tance. Page 307. 

The great advances in form among the introductions of 1896 
were made in the whites. Page 308- 

Modesto, the most productive yellow of the year, is typical of 
commercial standards. Page 311. 

No true ptu« pink appears to have been obtained in chiysan- 
themums. 

The intensity of color among the so-called pinks depends upon 
little-understood culttiral conditions. P^e 313. 

Lists of varieties recommended on the ba«s of one year's 
behavior on Page 317. 

List of varieties that failed to give satisfaction at Ithaca in 1896 
on Page 320. 

L. H. Bahjbv. 
WiLHBUl VLnXJOL. 
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ORGANIZATION. 



BOARD OF CONTROL : 
THB TRnSTBBS OP THE UKIVSRSITT. 



STATION COUNCIL. 

Pnaldeut, Jacob Gotnj> Schukkak. 
Hon. A, D. Whits, . - - - Trutee of the Unlveni^. 

Hon. B. P. Tkacy, - Preaident State Agiicnltnral Sode^, 

PiDftaaorl. P. Robskts, ..... Agiicoltiuc^ 

Ptoftaaot G. C. Cauiweia. . . . - . Chemutt^. 

PnrfesBor Tamxs Law, ----- Veterinarr Sdenoe. 
FnrfeasoiJ. H. CoHSTocK, - . . Bntomology. 

FiofewoT L. H. BAII.EY, .... Horticaltnte. 

FrafeMor H. H. Wiho, .... Dali7 Haabaadi7. 

fiofeMor G. P. AtkinSoit, • . - . . Botaaj. 

M. V. SUHCBRLAMI^ • . Atdstant In Butomologj. 

G. W. Catamaogh. . . Aasittant in Chemistry. 

I» A. CuMTON, ... AfiMatAut in ^ricnltntc. 

OPP1CBR8 OP THB STATION. 

I. P. RoBBRTS, .---.. Director. 

E. h. Wii,UAMS, --...- Treasiuer. 

Bdwasd a. Botles, - . . . . Clerk. 

Id pnrsnaoce of the prorisiona of Chapter ia8 of the Lawi of i8^, the 
IbllowiaK peiBonahave Dcen Appointed investigBton and iDstmctors in the 
^llcee of Agricnltnie of Comeil Univenity to aerre thtougbont the stats 
according to the needs of the several localitiea for a portion or all of the 

J. W. SPBKCRX, H. V. SUNGBKI^ND, A. L. Emsi^BV, 

G. T. PoWBUn B. 11. DOGOAR, C. B. Hdnm, 

G. A. Smith, J. L. Stohb, H. B. Cannon, Chief Cle^ 
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124. The Piatol-Caae-BeArer in western New York. 

135. A Diaeaae of Currant Canes. 

136. The Cnrrant'Stetn Girdler and The Baiq>beiT7-Cane & 
laj, A Second Acconnt of Sweet Peas. 
I3& A Talk abont Dahlias. 

199. How to Conduct Pield Bxperimenta with PotiUien. 

130. Potato Culture. 

131. Notes upon Plnma. 
13a. Notes Upon Celeir . 

133. The Amy-wonn in New YoA. 

134. Strawtmriea nnder Glass. 
T35. Porage Crops. 

136. ChrrsanthemnniB. 

137. Agricnltnral Extension Work, sketch of Its Origin and Piogreaa. 
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AGRICULTURAL EXTENSION WORK: 
SKETCH OF ITS ORIGIN AND PROGRESS. 

The law under which the extension teaching of agricnltnre Is 
now being prosecnted in New York State by the College of Agri- 
culture of Cornell University, at first was an Experiment Statioa 
measure. The bill originated entirdy with the people, when, in 
1893, certain Chantanqna County persons asked the Station to 
undertake experiment work in their vineyards. We replied that 
while we should like to take up the investigatious, our funds wese 
Insufficient to meet the expense without endangering work In 
which we were already engaged ; and this lack of iiinds would be 
keenly felt if other sections of the state should also, followingthe 
Chautauqua example, ask for help- We suggested to them, there- 
fore, that if their local horticultural society could raise suffident 
funds to meet the expense of fertilizers, traveling and incidentals, 
we would try to detail a man to look after the work. The matter 
dropped there ; but the next winter we heard of a movement 
among the Chautauqua people to obtain a smaU state approprie* 
tion to pay for experiment work in their vineyards. The pro- 
ject was placed in the hands of S. F. Nixon, Assemblynum 
from Chautauqua County, who, early in 1894, obtained a grant of 
(t6,ooo, one-half of which was to be expended by the Comdl 
Experiment Station in work in horticulture in the Fifth Judicial 
Department of the State, an area comprising sixteen connties of 
western New York, This is theonly instance, so &r as weknow, 
(^ a movement for experiment station work which has been Ini- 
tiated and pushed to a final passage wholly by a farming oom- 
mnuity. The laws upon which our land-grant colleges and the 
agricultural experiment stations are founded were conceived and. 
completed almost wholly by a comparatively small body of edocar 
tors and experimenters, aided by persons in the various pro- 
fessions. 

The dause in the law of 1894 which appropriated money to 
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the Cornell University Experiment Station, is as follows : ' ' The 
sum of eight thousand dollars, or so much thereof as may be necess- 
ary, is hereby appropriated, to be paid to the agricultoral experi- 
ment station at Cornell Univer^ty, for the purpose of horticaltural 
experiments, investigations, instruction and information in the 
fifth judicial department, pursuant to section eighty-seven of the 
agricultural law." The law also provides that " such experi- 
ment station may, with the consent and ap -oval of the commis- 
sioner of agriculture ippoint horticultural t^perts to assist such 
experiment staUon, in the fifth judicial department, in conduct- 
ing investigatiotis and experiments in horticultnre ; in discover- 
ing and remedying the disease of plants, vines and fruit-trees; 
in ascertaining the best means of fertilizing vineyards, fruit and 
garden plantations, and of making orchards, vineyards and gar- 
dens prolific ; in disseminating horticultural knowledge by means 
of lectures or otherwise, and in preparing and printing, for &ee 
distribution, the results of such investigations and experiments, 
and such other informatioa as may be deemed desirable and pro- 
fitable in promoting the horticultural interests of the state. * * 

* * All of such work by such experiment station and by 
such experts shall be under the general supervision and direction 
of the commissioner of agriculture. ' ' This bill became a law, by 
the Governor's ^gnature, Mayia, i894. In thelegislatureof 1895, 
Mr. Nixon introduced a bill to continue the work, but increasing 
the amount given to Cornell University Experiment Station to 
916,000 This second bill became a law on the 4th of April, 1895. 

Upon taking up the work provided for by the bill, in the 
early summer of 1894., the Cornell University Experiment 
Station placed the enterprise in the hands of a chief "hor- 
ticultural expert," in the language of the law, and Professor L, 
H. Bailey was chosen to that office, with the expectation that 
most or all of the work should be completed during the summer 
intorim. In entering upon his duties, this of&cer lud out three 
general lines of work, as specified in the law, — ' ' conducting 
investigations aud experiments," "disseminating horticultural 
knowledge by means of lectures or otherwise," and " preparing 
and printing " the results of the work. In other words, the work 
was to be divided between research, teaching, and publication. 
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The enterprise was new and untried ; the territory to oe cx>Tered 
was large, the interests varied, and the demands numerous ; and 
the promoters of the bill had large expectations of the results. 
The responsibility of inaugurating the enterprise was keenly Mt, 
or a mistake in thebeginuing might be expected to exert a serious 
and baneful influence upon future legislation designed to improve 
the conditions of rural life. The officer in charge was extremely 
fortunate, however, in having the hearty support of his collea- 
gues, the free cooperation of thecommissioner of agriculture, and, 
above all, the kindly and intelligent interest of scores of horticul- 
torists in his territory. It was conceived that, in the banning, 
a comparatively small and well digested enterprise prosecuted by 
a few carefully chosen men would be productive of better results 
than any bold attempt, with a large force, to carry the work into 
every part of the fifth judicial department. Inasmuch as the 
original grant was obtained through the exertions of tbe grap^ 
growers of Chautauqua County, it was dengued to undertake 
careful studies of the vineyard interests at theoutset- The imme- 
diate charge of this work was placed in the hands of the late B. G. 
lyodeman, assistant in horticulture, who, to fit himself more specifi- 
cally for certain problems which were presenting themselves, went 
to Europe (at his own expense) and visited the vineyards of the 
Rhine, of Italy and Southern France. The entomological inquiries 
were placed in the hands of M. V. Slingerland, assistant entomolo- 
gist of the Experiment Station. Certain lines of investigation 
made at Ithaca were placed in immediate charge of Michael 
Barker, who was secured from the Botanic Gardens of Harvard 
University. We also associated with ns for a time in certaiii 
£eld work, Harold G. Powell, a senior in agriculture in Cor- 
dell Univeraty, and one who had had much experience in pomo- 
logical matters. 

In 1 89s the work was placed under the supervision of ProfesstH* I. 
p. Roberts, the director of the station (who was absent the previous 
year) and Professor Bailey, but immediate charge of it was given, 
as the year before, to the latter officer. Some additional help was 
secured because of the larger work which was demanded by the 
larger appropriatioa ; but in general the enterprise went forward 
tiqion the same lines as in 1894. 
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A third appropriation was made by the legislatnre of 1896 of 
$16,000; bat since the new state constitution had abolished the 
Fifth Judicial Department, the fnnd was applied to the Fourth 
Judicial Department comprising twenty-two counties bounded 
eastward by Jefferson, I<ewis, Herkimer, Ooeida, Onondaga, 
Cayuga, Tompkins, Seneca, Yates and Steuben. 

The legislature of 1897 made a fourth appropriation, but 
now it applies to the entire state and to agricnltnre in general. 
Moreover, it is given to the College of Agricnlture (not to the 
Experiment Station) for " the promotion of agricultural knowl- 
edge in the State." For this purpose $25,000 was appropriated- 
The attachment of this fund to the general College of Agricul- 
ture signalizes the outgrowth of the work from mere experiment 
(as chiefly contemplated at first) into the general promulgation of 
agricultural knowledge. With this new bill, the prosecution of 
the work passed from the hands of Professor Bailey into those of 
Professor Roberts, the Director of the College of Agriculture. 

From the first, the work has been thrown into three 
general lines,— direct research in the orchards, vineyards and 
gardens of western New York ; teaddng by means of itiner- 
ant schools and lectures ; and the publication of horticultural 
knowle^e in bulletin form. A somewhat full account of the 
enterprise up to nearly the time when it passed wholly from 
Professor Bailey's hands may be found in Bulletins no and 132. 
From the funds of the first three years — when the work was re- 
stricted to horticulture — 49 bulletins have been published, and 
investigations for several others have been completed. These 
■ bulletins have been of five general types ; i. Those which at- 
tempt to improve the cultivation of the staple crops ; 2. Those 
which endeavor to expound well known principles and facts ; 3. 
Those which aim to awaken an interest in flowers and nature and 
the amenities of rural life; 4. Those which suggest new 
avenues of profit ; 5. Those which attempt to monograph certain 
difficulties (as given insects and fungi) with which the horticul- 
turist has to contend. In all of them, it has been the desire to 
make the matter attractive and readaUe, so that the entire boUe* 
tin would be prized and kept by the recipient. 

The animus of the entire enterprise has been an attempt to 
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inqnire iato the agricolturBl status, to discover the causes of the 
rnral depression, and to suggest means for improving the Cnrmer's 
position. This attempt his been spedfically directed to a single 
great branch of rural inda:>try, borticiilture, in pursuance of the 
provisious of the law ; but what is true of the horticultural com- 
mtmities Is essentially true of other agricaltnral regions, and, 
morever, these two types of agricultural industry cannot be sepa- 
rated t^ arbitrary lines. The wotk, therefore, has practically 
resulted in a broad study of rural economics- We conceive that 
it is impossible to really extend the Experiment Station and 
University impniae to the people in such manner that it shall come 
to them as a living and qnickening force, without first studying 
the fondamental difficulties of the farmers' social and polidcaL 
environment. 

In this extension work, therefore, we have sought not so mncfa 
for new focls as for some way of driving home the old facta. We 
have tried to set forces at work which would silently extend them- 
selvos when we had left them. Fortunately, we have been greatly 
aided by the bard times and the multitudes of bugs and special 
difficulties. These things have driven people to thinking and to 
asking for information. The agricultural communities are 
thoroughly aroused, and now is the time to teach. When one ift 
thoringhly prosperous in his business, there is little chance — as, 
in &ct, there is generally little need — of teaching him other 
methods. 

The efforts to reach the people, in the progress of our work, 
may be classified under five general heads. These efforts have all 
been experiments in methods of exten»on teaching as applied to 
hmticulture. We have tried to a<>certain the value of: 

(i.) The itinerant or local experiment as a means of 
teaching. 

(2.) The readable expository bulletin. 

(3.) The itinerant horticultural school. 

(4.) Elementary instruction in the rural schools. 

(5.) Instruction by means of correspondence and reading 
courses. 
In the local experimental work, something over one hundred 
different experiments have been planned and prosecnted in di£ler> 
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eat parts of western New York. These comprise experiments in 
tilling the land, in pruning trees, in fertilizing the soil, spraying, 
combatiag insects and fungi, and the like. The fundamental 
purpose in these experiments is to teach by means of object 
lessons and not to collect scientific facts, although the latter often 
«ome as a very valuable incidental result. 

The bulletins which have been issued under the auspices of the 
work are public and therefore need no explanation at the present 
time. 

The horticnltural schools have been about forty in number. 
Thesearemeetingswhichlasttwoormoredays, atwhich time cer- 
tain instructors take up definite lines of instruction, giving by &r 
the greater part of their attention to underlying principles and not 
to mere facts or methods. A somewhat full report of these horti- 
cultural schools, with the topics and instructors assigned to each, 
is published in Bulletin 133. 

The fuudamental difficulty with our agricultural condition is 
that there is no attempt to Instruct the children in matters which 
will awaken an interest in country life. We have therefore con- 
ceived that the place in which to b^n to correct the agricultural 
status is with the children and the rural schools. For the pur- 
pose of determining just how much could be expected from this 
source, many rural and village schools were visited during the 
past year, the instructors talking to the children about any object 
which presented itself at the time. The result was that all the 
instructors were impressed with the readiness with whidi the 
children imbibed the informatioo, their keen desire for it and 
appreciation of it, and the almost universal interest which 
teachers took in this kind of work. We are now convinced that 
the greatest good which can be rendered to the agricultural 
communities is to awaken an interest in nature-study on the 
part of teachers and children. In order to facilitate teaching 
in this direction, we have Issued five leaflets to show teach- 
ers how nature-study may be presented to the pupils, and 
these have been recaved with the greatest enthusiasm by edu- 
cators and others amongst our constituency. The hint for this 
work in the public schools was derived from the work which 
was done by George T. Powell, in Westchester County, 
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under the auspices of the New York Committee for the Promo- 
tion of Agricultare. This resulted io a virtual union of the 
forces in the two parts of the State, and when the people asked 
the Legislature again during the last winter for an appropriation, 
the Committee for the Promotion of Agiicolture lent its influence 
in behalf of the bill. 

The outgrowth of this work with the schools is that we now 
conaider that the best way in which to reach the pupils and the 
teachers is by short and sharp observations upon plants, insects 
and other nattiral objects, and not by means of definite lectnres 
<^ stated lengths. This work has already been presented to the 
teachers at some of their institutes, where it has also met with 
&vor and it has received the commendation of the Superintendent 
of Public Instruction and other persons in authority. li uii/l, of 
amrst, be futile to attempt to instruct iht children of the State in 
nature-study by means of instructors from Cornell University. We 
therefore conceive that the real work to be done is to instruct the 
teachers in the methods of imparting this instruction. It was with 
this thought that we began a series of teachers' leaflets and 
we purpose to present the work at (he teachers' institutes and 
eventually, perhaps, in the Normal Schools and training classes 
of the State. So far as the present outlook is concerned, it b per- 
haps not too much to say that we believe that this movement, 
directed towards the young people of the rural communities, is 
the most important one which has developed in agriculture since 
the consumalion of the experiment station idea. 

Instruction by means of correspondence has been an ontgrowth 
of the last year and has not yet been carried to sufGcient maturity 
to enable us to judge of its full merit and promise. However, 
there were about 1,600 readers upon our lists at the close 
of the first three months, and there is no doubt but 
that a vigorous agitation of the question during another 
winter will at least quadruple our present list. It is 
the plan in this reading course to set the fiirmers to reading upon 
certain definite subjects which are assigned to them, and then to 
make them think upon those subjects by periodical questioning. 
At the present time the texts which have been used are our Bull- 
etin 119 upon the Texture of the Soil, and Bulletin lao upon the 
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Moisture of the Soil. These are two fundamental subjects ttpoa 
which every fanner needs more light. After having read one of 
these bulletins, a printed circular is sent to each reader asking 
certain definite questions, which it is desired that he shall 
figure out, think about and answer for himself. In this way the 
readers are kept in constant touch with the College of Agricul- 
ture, and they are made to think, whether they de^ie to do so or 
not. 

Aside &om the many horttcaltural investigations which are 
still continuing from Professor Bailey's work, there are now 
more than 300 experiments with fertilizers on various kinds of 
crops in progress throughout the State among the &nning 
community. Five hundred experiments in beet culttu^, with 
and without fertilizers, are also being conducted to learn, if 
possible, the localities in the state best adapted to sugar beet cul- 
ture and to induce the farmers to investigate this new industry. 
Instruction is given as to soil, methods of tillage and fertilization. 
At the same time, numerous experiments are being conducted at 
the university along lines similar to those mentioned. The Col- 
lege of Agriculture has enrolled under the head of University 
Extension work fifteen thousand pupils and ten thousand teachers 
of the public schools, and one thousand six hundred young farmers. 
The pupils and farmers receive guidance by means of printed cir- 
culars and the &rmers report progress and difficulties upon special 
blanks which are furnished. Six instructors are employed 
throughout the state in conducting University Extension work, 
and special teachers are employed from time to time as occasion 
requires- These instructors meet the teachers of the public 
schools in the presence of their pupils and at teachers' associa* 
tions and institutes for the purpose of illustrating methods for 
teaching Nature Studies directly or indirectly related to Agricnl* 
ture. The leaflets furnished serve as text for the subjects taught. 

The result of this pushing of the education motive into the 
rural communities has been a most decided waking up of the 
rural communities which, even if the work were to stop at the 
present time, would continue to exert an influence for a genera- 
tion and more. 

All this work has been experimental, — an attempt to discover 
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the best method of teaching the people in agricnlttire. We be- 
lieve that the most efficient means of eleyating the ideals and 
practice of the mral communities are as follows, in approximately 
the order of fundamentsl importance: (i) The establishment 
of natore-study or object-lesson stndy, combined with field-walks 
and in incidental instruction in the principles of farm-practice, in 
the mral schools ; (3) the establishment of correspcndence- 
instruction in connection with reading-courses, binding together 
the University, the nirsl schools, and all mral literary or social 
sodetiea ; (3) itinerant or local experiment and investigation, 
made chiefly as object-lessons to farmers and not for the purpose, 
primarily, of discovering scientific fects ; (4) the publication of 
reading bulletins which shall inspire a quickened appreciation of 
rural life, and which may be used as texts in rural societies and 
in the reading conrses, and which shall prepare the way for the 
reading of the more extended literatnre in books; (5) the send- 
ing out of special agents as lecturers or teachers, or as investi- 
gators of special local difficulties, or as itinerant instmctors In 
the normal scho<ds and before the training classes of tbe teachers' 
institutes ; (6) the itinerant agricnltoral school, somewhat after 
the plan of our horticultural schools, which shall be equipped 
with the very best teachers and which shall be given as rewards 
to tbe most intelligent and energetic communities. 

In conclusion, it must be said that the farmers, as a whole, are 
willing and anxious for education. They are difficult to reach 
because they have not been well taught, not because they are 
unwilling to learn. It is astonishing, as one thinks of it, how 
scant and poor has been tbe teaching which has even a remote 
relation to the tilling of the soil ; and many of our rural books 
seem not to have been bom of any real sympathy with the farmer 
or any piaper appredation of his environments. Just as soon as 
our educational methods are adapted to the former's needs, and are 
bom of a love of farm life and ore inspired with patriotism, will 
the mral districts begin to rise in irresistible power. 
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CIRCULAR CONCERNING 

Co -Operative Tillage Experiments. 



Cornell Unlveratty, 

Ctrflege of Affiiculture. 

Ithaca, N. Y., April 15, 1897. 

It is desired by the Cornell University College of Agriculture 
to co-operate with farmers throughout the State in tillage experi- 
ments with potatoes and sugar beets. Such marked results have 
been obtained by the Experiment Station at Cornell University 
in the tillage of potatoes that it is considered worth while to see 
if equally marked results cannot be secured by the farmers gen- 
erally throughout the State. The awakening interest in the home 
manufacture of sugar and the organization in this State of one 
or more companies for its manufacture from beets, demand that 
attention be given to the subject of the culture of sugar beets, 
and the fertilizers, soil and varieties best suited to their produc- 
tion in dilTerent sections of the State. 

To assist in carrying out this work we invite the co-operation 
of all farmers interested, and for those who desire to enter upon 
this work the following details are given : 

Potato Tillage Experiments. 

Select, if possible, a loamy soil avoiding light sands or heavy 
clay. If a clover sod can be plowed under it will serve the pur- 
pose well, but heavy, tenacious sods should be avoided. Select 
a place on which the soil is uniform in quality and all portions 
of which have been treated alike as regards cropping and ma- 
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nuring. Plow immediately, or as early as the condition will per- 
mit, and measure ofT the plats which are to be devoted to the 
experiment. It is desired that this be an experiment to determine 
the effect of tillage upon potatoes, and the following suggestions 
as to size and number of plats are given to aid the farmer in 
carrying out the purpose of this work. (See diagram.) Measure 
ofT a piece of land 207^ feet long and 147 feet wide. (A space 
of at least three feet should be allowed outside of the outer rows, 
indicated by the outside solid black lines, so that cultivation may 
be given to both sides of the potato rows. This will give the 
total width over all of an additional 6 feet or 153 feet.) Divide 
this up into six plats, each 24 J^ feet wide and 207 J^ feet long. 
This will provide for six rows of potatoes 3 J^ feet apart to each 
plat, and will leave a space of 3^ feet between the outside ex- 
periment rows and the edge of the plats. A space of seven feet 
will be left between the adjacent rows of the plats, and in this 
space there should be a row of potatoes planted which is to be dug 
before the other six rows on the plat are harvested. This extra 
row is indicated by the solid black lines in the diagram, and the 
rows of potatoes which are to enter into the experiment are in- 
dicated by the dotted lines. Planted in this way there will- be 
one-tenth of an acre of potatoes to each plat. If it is desired to 
have the plats onlyhalf the size of the ones shown in the diagram, 
then instead of making them 207 j4 feet long, make them only 
half that length or 103 feet 9 inches long and the width the same, 
24}^ feet, and plant the rows the same distance apart as indicated 
above, 3 yi feet. This will give plats of one-twentieth of an acre 
each. If the circumstances are such that it seems desirable to 
have the rows of greater length and not have the plats definitely 
marked off, as in the diagram, it may be done by so measuring 
the rows that a total of 1,245 ^^^t '" ^^'^^ P'^t shall be subject 
to the special tillage desired. This will give a potato area of one- 
tenth of an acre. If the smaller area of one-twentieth of an acre 
is preferred then have a total length of rows in each plat of 622 J^ 
feet. Where the plan of the diagram can be followed it is recom- 
mended so that there may be as great a uniformity of methods 
and results as possible. Eight additional feet should be allowed 
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DIAQRAn FOR POTATO PLATS. 



8 ft. for 
taming 
room. 



8 feet for tnrniag room. 

Plats 307^ ft. long; 34^ ft. wide. 
Six lotia of potatoes to tlie plat. 
Plat 1—3 cultures. Plat 3—9 cultures. 

" a— 6 cnlturea. " 4 — 3 cultures. 



Ill 
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at each end of the plats for turning room, making the total length 
of the potato rows 2235^ feet, so that during tillage that portion 
which is to enter into the experiment will not be injured by the 
tramping of horses in turning. At time of digging, eight feet 
at each" end and the extra rows planted between plats (indicated 
in diagram by the solid black lines) should be dug and removed 
before the experiment plats are harvested. 

After plowing the land this spring harrow thoroughly, break- 
ing all clods and pulverizing the soil. Open the rows with a 
shovel, plow or with a double moldboard plow. Cut the potatoes 
so that there shall be one or two strong eyes to the piece, each 
piece being of good size, and drop one piece to a place and 14 
inches apart in the row. Cover with a hoe to the depth of about 
four inches. The seed should be uniform and of the same va- 
riety. If any traces of scab are present, the potatoes should be 
soaked before cutting for one hour in solution of two ounces of 
corrosive sublimate to thirteen gallons of water. This corrosive 
sublimate is poison and should be handled with extreme care. 
Prof. J. C. Arthur, of Purdue University Experiment Station, 
Indiana, recommends for potato scab eight fluid ounces of Com- 
mercial Formalin (which can be purchased at the drug store) to 
fifteen gallons of water. Immerse the potatoes for two hours. 
This is perfectly safe and said to be thoroughly efficient Before 
the potatoes are up, about one week after planting, thoroughly 
harrow all plats with a spike tooth harrow. If a heavy rain 
should come after this harrowing and before potatoes are up, 
use the harrow again on all plats, breaking up the surface soil 
crust. When potatoes are up so that the rows can be followed, 
cultivate all plats with a fine tooth implement. A spring-tooth 
cultivator does the work well. After this first tillage plat i is to 
have but two more cultures, plat 2 five more and plat 3 eight 
more. Repeat with plats 4, 5 and 6. All this is to be level cul- 
ture and no hilling up. Plats will then receive tillage as follows : 
Plat I — 3 cultivations. Plat 4 — '3 cultivations. 

" 2—6 " " 5—6 

" 3—9 " " 6—9 
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The foliage on all plats must be kept intact by spraying if 
necessary. To prevent the attacks of the leaf flea-beetle and 
the blight use Bordeaux mixture, and for the common potato 
beetle, Paris-green. (See Cornell Bulletin 130.) 
. If it is desired to conduct fertilizer experiments in connection 
with this tillage experiment, the additional plats required may 
be laid off the same size and the fertilizer applied according to 
directions given by Dr. Caldwell. (See Cornell Bulletin 129.) 
It is hoped that, in addititon to the potato tillage experiment 
outlined above, every farmer will arrange for one or more ad- 
ditional plats on which to carry out his own idea of potato 
raising. Have one plat which shall have the potatoes hilled up 
in the ordinary way of hilling potatoes. 

Record of Potato Experiment, 1897. — ^To be -Returned 
AT the End of the Season to Chief Clerk, Col- 
lege OF Agriculture, Ithaca, N. Y. 

Name of Experimenter 

Post Office 

County 

Kind of soil 

Previous treatment of land 

Date of plowing 

Manner of fitting land 

Size, of plats 

Name of variety planted 

Date of planting 

Dates of harrowing 
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Plat i: 

Date of first tillage 

Date of second tillage 

Date of third tillage 

Date of digging / 

Weight of marketable potatoes 

Weight of small potatoes 

Remarks : 

Dates of spraying 

Rainfall 

Kind of implement used in tilling, etc. . 



Plat 2: 

Date of first tillage 

Date of second tillage 

Date of third tillage 

Date of fourth tillage 

Date of fifth tillage 

Date of sixth tillage 

Date of digging 

Weight of marketable potatoes . . 

Weight of small potatoes 

Remarks : 
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Plat 3: 

Date of first tillage 

Date of second tillage 

Date of third tillage 

Date of fourth tillage 

Date of fifth tillage 

Date of sixth tillage 

Date of seventh tilli^e 

Date of eighth tillage 

Date of ninth tillage 

Date of digging 

Weight of marketable potatoes . 

Weight of small potatoes 

Remarks : 



Plat 4: 

Date of first tillage 

Date of second tillage 

Date of third tillage 

Date of digging 

Weight of marketable potatoes . . 

Weight of small potatoes 

Remarks : 
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Plat 5: 

Date of first tillage 

Date of second ttll^e 

Date of third tillage 

Date of fourth tillage 

Date of fifth tillage 

Date of sixth tillage 

Date of digging 

Weight of marketable potatoes , . , . . 

Weight of small potatoes 

Remarks : 



Plat 6: 

Date of first tillage 

Date of second tillage 

Date of third tillage 

Date of fourth tillage 

Date of fifth tillage 

Date of sixth tillage 

Date of seventh tillage 

Date of eighth tillage 

Date of ninth tillage 

Date of digging 

Weight of marketable potatoes.. 

Weight of small potatoes 

Remarks : 
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Extra Plats for Special Experiment on Hilling. 

State fully the treatment given and the weight of marketable 
and small potatoes harvested. 



Sugar Beets— Tillage Experiment. 

Enough sugar beet seed will be sent by the Cornell Univer- 
sity Experiment Station to plant one-twentieth of an acre. All 
who wish to co-operate in the experiment are requested to write 
for seed, which will be distributed as long as the supply lasts. 

It is desired that the plats be laid off as follows (See Sugar 
Beet diagram). Measure off an area 52 feet long and 50 feet 
wide. In plowing add 2>^ feet to each side, making the total 
area to be plowed 57 by 55 feet This additional area to be 
plowed is for the purpose of giving room for tillage on the out- 
side of the outer row. Stake off four plats each 12^ feet wide 
and 52 feet long. This will provide for four rows of beets to 
the plat (indicated by the dotted lines) and an extra row between 
and outside of plats (indicated by solid black lines). These ex- 
tra rows are not to enter into the experiment and are to be 
harvested and removed before the regular four rows of the ex- 
periment (indicated by dotted lines) are harvested. 

The following directions regarding sugar beet culture may be 
found helpful An open porous soil, not over sandy, should be 
selected avoiding heavy clay subsoils or hardpan. While the 
soil should be fertile yet fresh barn manure should not be applied. 
Where it is desired to fertilize with bam manure it should be 
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rows. Area of each plat, ^ acre. 



plat, 3}i feet between 
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applied and plowed under in the fall. Muck or bottom land 
soils while they might produce a large amount of beets, yet the 
percentage of sugar would probably be low. Select well 
drained upland, loamy soil or one with a fairly porous subsoil. 
This will enable the beet to expand evenly and produce a 
smooth, regularly developed root. Plow deep and early, har- 
row once and then allow the land to remain without being dis- 
turbed for a few days. This is to permit whatever weed seed 
may be in the soil to sprout before planting the beets. Then 
harrow again tlioroughly and if heavy rains have packed the 
soil, make it loose again with a cultivator or by shallow gang 
plowing. After fining and pulverizing with the harrow use the 
roller and follow the roller with a light, fine tooth harrow. This 
fitting should be done just previous to planting the seeds. 

Mark off the rows by stretching a line across the plats, rows 
to be 2 J^ feet apart. (See diagram for beets.) The two packages 
of beet seed sent are sufficient to plant four plats of the dimen- 
sions given in the diagram. Planting in this latitude may usually 
be done from the first to the middle of May. Cover the seed 
to a depth of about one inch and firm the earth over the rows 
by means of a rake, leaving it firm but not packed smoothly. 

If weeds and grass start before the beets are np then hand 
work must be resorted to, for it is absolutely essential that the 
weeds be kept in check and the easiest way to do this is to check 
them at the start. Should heavy rains cause a surface soil crust 
to be formed, this crust must be broken up either by using a rake 
or some light implement similar to a Breed's weeder. As soon 
as the rows can be followed horse tillage should commence, the 
implement used being one with many fine teeth (similar to one 
shown in frontispiece of Cornell Bulletin 1 30). 

This experiment is one of tillage alone. (The fertiUzer ex- 
periments are described by Dr. Caldwell in Bulletin 1 29.) As 
soon as the rows can be followed give all plats tillage with the 
fine tooth implement. After the first time the tillage of the 
plats is to vary in frequency. Plats A and C (see diagram) are 
to receive tillage about every seven days and plats B and D only 
about every fourteen days, so that every other time all plants 



byGoO'^lc 



346 Circular No. 5. 

will receive tillage. If weeds or grass appear in the row they 
must be removed by hand. 

Thinning should be done as soon as four leaves are formed. 
This work must not be delayed until the plants become of 
considerable size or the roots will so interlace that injury will 
be done to the ones we wish to leave. In thinning large areas 
the work is done by chopping out with a hoe, leaving a bunch 
every nine inches, and then thinning out the bunch by hand. 
On these small plats the thinning would better all be done 
by hand. Leave a strong, vigorous plant every nine or ten 
inches. Press the earth firmly around the plants left but do 
sot hiU up. The pressure should not be great enough to injure 
the cells of the plant. 

Harvesting should be done before heavy frost. It also should 
be done before the tops begin making a second growth. The 
samples selected to be sent to Cornell University for analysis 
shoukl be of medium size, not the largest nor smallest but a good 
average of the lot The rows indicated in the diagram by the 
solid black lines should be harvested before the main plats and 
the beets removed. Then harvest and weigh each plat of four 
rows. Take as a sample, five average sized beets, put them in a 
sack and put in the sack with them the record as to culture and 
yield of the plat. Tie the sack securely and put in a box. In 
this way take and prepare samples of all the plats, putting in 
the sack with the sample the record of the plat on which the 
sample was grown. The following blank form may be used in 
keeping and reporting the record of the plats : 

This is to be returned at the end of the season to Chief 
Clerk, College of Agriculture, Ithaca, N. Y. 

Name of Experimenter 

Post Office 

County 
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Kind of land 

Previous treatment of land 

Date of plowing ... 

Manner of fitting 

Date of planting 

Treatment after planting before plants are up 

Date of first tillage of all plats 

Plat A ^ Plat B 

(To be tilled about every 7 I (To be tilled one-half as many 
days.) I timesasPIatA. Aboutevery 

I 14 days.) 

Dates of Tilling. I Dates of Tilling. 

1 
I 
I 

Date harvested ' Date harvested 

Weight of beets I Weight of beets 

Plat C Plat D 

I 

(To be tilled same as A.) | (To be tilled same as B.) 

Dates of Tilling. ' Dates of Tilling. 

I 
I 

Date harvested ' Date harvested .' 

Weight of beets I Weight of beets 

I. P. Roberts, Director. 

L. A. Clinton, Asst. Agriculturist. 
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CIRCULAR CONCERNING 

Co 'Operative Tillage Experiments. 



No. 6. 



Cornell University, 

College of Agriculture. 



Ithaca, N. K, April 15, 1897. 



Directions for tlie Application of the Fertilizers and 
Records to be Made. 

Since so many applications have been made for fertilizers 
to be used in the " Field Experiments," we have limited the 
size of plats to be experimented upon to -^ of an acre each. 
We have sent you by freight one large sack containing ten 
small sacks, each tagged so that you can tell what kind and how 
much fertilizer each small sack contains. 

Pay no attention whatever to any printing that may be upon 
the sacks, but give strict attention to the tags that are tied to the 
bags. The contents of the small sacks are to be applied to the 
plats as follows : 

Od plat S put contents of one sack containing 10 pounds Muriate of Fotssb. 
On Flat H put contents of one sack containiug 10 pounds Nitrate of Soda. 
On Plat KN put contents of one sack containing 10 pounds Muriate of Potasb, 

also contents of one sack containing 10 pounds Nitrate of Soda. 
On Plat P put contents of one sack containing ao pounds Superpliosphate. 
On Plat KP put contents of sack containing a mixture of 10 pounds Muriate 

of Potash and 30 pounds Superphosphate. 
On Plat NKP put contents of one sack contpiuing lopounds Nitrate of Soda, 

also contents of sack containing a mixture of 10 pounds Muriate of 

Potash and 30 pounds Snperphospliate. 
On Plat HP pDt contents of one sack containiug to pounds Nitrate of Soda, 

also contents of one sack containing ao pounds Superphosphate. 
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Apply the Muriate of Potash and the Superphosphate 
before the cropa are planted and the Nitrate of Soda later. Do 
not apply the Nitrate of Soda on the plats requiring it until 
the crops have been planted and have been up about fifteen 
days ; then apply half of the Nitrate as a surface dressing and 
three weeks later apply the rest and cultivate in. 

For corn, or potatoes and such crops that are to be in hills or 
. rows, throw a furrow each way so as to leave a shallow trench. 
Put the fertilizers (only the Phosphate or Muriate of Potash, or 
the mixture of the two) in the bottom of this trench ; then cover 
very lightly. A light, fine toothed cultivator may be used for 
this. This is to prevent the seed from coming in contact with 
the concentrated fertilizer, which might be injurious to it. Plant 
the potatoes, or com, or whatever the crop is, on top of this 
covered fertilizer and from this point proceed in the ordinary way. 

If fertilizers are applied to grapes, berries, etc., in rows, 
apply along each side of the rows on the surface, and then cul- 
tivate in and mix with the surface soil. For any crop that is 
sown broadcast, apply the fertilizer broadcast and cultivate in. 
If fine, well rotted stable manure is used on one plat, spread 
broadcast after land is plowed and cultivate in. If the ma- 
nure is coarse, spread broadcast and plow it under. If not plowed 
under it wilt be more or less in the way all summer. 

Sampling the Soil. 

,uT«c. o> »» K^LD. _ The first thing to do be- 

— •" — \ .■ ■_ ■_^-_ fore applying the fertilizer 

' ._X m\ .■-...— is to get a good average 

— \. e9 ; — ■; — sample of soil from that 

; ^v"'»'l.'.'J_'."lLJ.ll" portion of the field on 

.'."--■ \» whichthe plats are laidout. 

Proceed as follows : Sample that portion of the field in from 
lo to 15 different places. With a spade with a square end dig 
a hole, the width of the spade and nine inches deep, leaving one 
side of the hole vertical and the other side sloping just as in the 
cut. Clean out all the loose soil at the bottom of the hole ; cut 
off from the vertical side a slice about two inches thick from top' 
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to bottom, the full width of the spade and save this slice to 
represent one of the partial samples. Pick out all stones larger 
than Ji to 5^ inch in diameter. 

These 10 to 15 small samples are to be mixed together in a 
large box or on some clean boards. These several partial 
samples when mixed will make from i to i ^ bushels of soil. 
Mix thoroughly by stirring and shoveling over and over a 
number of times; then of this thoroughly mixed soil take a sample 
of three peeks and put it into the large sack that held the small 
sacks of fertilizer. Tie it up tightly and keep until further no- 
tice. To be of any use for analysis or experiments at the 
Experiment Station, this sample must represent as accurately as 
possible the whole area to be divided up into the nine plats, 
before the fertilizers have been applied. 

Make a record as complete as possible of the field according 
to the following plan: 

I — Location of Field. 
a — Upland, 
b — Lowland. (If lowland, do side hills wash down upon 

it?) 

c — Hillside, etc. 

II — Character of Soil. 
a — Sandy, 
b — Gravelly, 
c — Clayey, 
d — Loamy, etc. 
e — How deep is surface soil ? 
f — Is there ahard pan; if so, how deep? 
g — Does soil hold moisture, or dry out rapidly? 

in— Fertility of Soil. 

a — Does soil possess the required amount of plant-food 
or does it " run down " quickly and need enriching ? 

b — Have manures or fertilizers been applied in past 
years ? If so, how often, what kinds and how 
often, what kinds and how much per acre? 
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IV — History of Crops Previous to 1897. 

What crops have been grown and how much yield per 
acre in past years ? In case of cereals give number 
of bushels of grain and tons of straw or stalks per 

V — History of Crop for 189;. 
Kind of crop grown. 
Date of planting. 

Date when crop begins to come up on each plaL 
Date when crop is about half up on each plat. 
Date when crop is practically all up on each plat. 
From time to time keep note of any differences that may 
appear between the various plats. 

Sample Record. 
I. c— Hillside. 
II. b — Gravelly. 

III. a — Runs down quickly and needs plant food. 

IV. Pasture for eight years, then two years com — 50 bushels 

corn peracre and three-fourths ton stalks each year, etc. 
V. Keep notes of time of planting, etc , as suggested in V 
under History of Crop for 1897, 
Suggestions. 
The same kind and same amount of seed is to be sown on each 
of the series of eight or nine plats in the set. Drive stakes in 
such a way, and so number the plats that there will be no danger 
of getting the several plats mixed and so cause confusion. It 
must be remembered that this experiment is to be tried upon the 
crop planted and not upon an accidental crop of weeds. In no 
case will the experiment be of value if the weeds are allowed to 
grow upon the plats. Thorough cultivation is one of the most 
important features of the field test. 

It will be impossible to send an agent to inspect each series 
of experiments, but if you become very much confused and do 
not understand the instructions given, let us know and we will 
try to help you out either by correspondence or by sending an 
agent to your place. 
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Detailed stattnunt of receipts and expenditures of the Cornell 
University Agricultural Experiment Station, for the fiscal 
year ending June ioik, 1897. 

XECE/PTS. 

FROM AGRICUI,TUBAI. DIVISION. 
1896. 

Not. 35. Product* sold (P&nu) |34 00 $U 00 

FROM HOXTICULTintAI. DIVISION. 



ft 



1896. 

nly 3. Sundry fhuts 4 55 

■'-iT. 94. Sundry fruito 3307 

1897. 

Jan. 6. HauliDg cool 3 96 

" 6. Sundry fruits 4 00 

" 15. Sundry frnitt 3076 

Feb, 6. Sundry fruits 3o 55 

Jnae 7$. Sundry fruits 3 65 89 54 

PKOM OFFICE. 

1896. 

Not. 7, Spray Calendars 3 00 

1897. 

Apr. 5. Spray CalendMS 33 75 35 75 

Grand Total I159 39 

EXPENDITURES. 

FOB SALARIES. 
1896. 

July 31. I. P. Roberts, DiTCCtor, I mo $13500 

" 31. H. H. Wing, Dairyman, i mo 104 34 

" 31. G. P. Atkinson, Botanist, i mo 9' 74 

" 31. G. W. CavanauKh, Anistaiit Chemist, I mo 8333 

" 31. L. A. Clinton, As^tant Agriculturist, i mo 83 33 

" 31. E. A. Butler, Clerk, 1 mo 50 00 

Aug 31. I. P. Roberts, Director, i mo 135 00 

" 31. H. H, Wing, Dairyman, i mo 104 24 

" 31. G. F. Atkinson, Botanist, I mo 91 74 

" 31. G. W. Cavanaug^, Aaristant Chemist, I too 8333 

" 31. L. A. Clinton, Assistant Agriculturist, i mo 83 33 

Sept. 30. I. P. Roberts, Director, I mo. 11500 

'• 30. H. H. Wing, Dairyman, i mo lo* 00 

" 30. G. F. Atkinson, Botanist, i mo. 91 74 

Amount carried forward . |i>346 03 
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Amount brought forward $l,3i^ O^ 

Sept 30. G. W. Cavauaugh, AssiatAtit Chemist, i mo ^3 33 

" 3D. If. A. Clinton, Assistant Agricaltiuist, t mo. 83 33 

" 30. B- A. Butler, Clerk, 1 mo 50 00 

Oct il. I. P. Roberts, Director, i mo 125 00 

" 31, L. H. Bailej, Horticulturist, 1 mo 16666 

" 31, H. H. Wing, Dairyman, 1 mo 1 04 16 

" 31. M. V. Slin^rlaud, Assistant Entomologist, i mo . , 1^5 oo 

" 31. G. F. Atkinson, Botanist, I mo 9^ ^ 

" 31. G. W. CaTBuaugb, Asaiitant Cbemitt, i mo 63 33 

" 31. L. A. Clinton, AsMstaut Agriculturist, r mo 83 33 

Nor. 30. I. P. Roberta, Director, I mo 135 00 

" 30. L. H. Baile7, Horticnituriat, I mo 166 66 

" 30. H. H. Wing, Dairyman, I mo 104 16 

" 3a M. V. Slingerland, Assistant Bntomolo{^t, i mo . . . 125 00 

" 30. G. F. Atkinson, Botanist, t mo. 9' ^ 

" 30. G. W. Cavanaugh, Aaaistant Cbemiati i mo 83 33 

" 30. L. A. Clintou, Assistant Agriculturist, I mo 83 33 

" 3a B. A. Batler, Clerk, i mo 50 00 

Dec. 31. I. P. Roberta, Director, i mo 135 00 

" 31. L. H. Bailey, Horticulturist, 1 mo 166 66 

" 31. B. H. Wing, Duryman, i mo 104 16 

" 31. M. V. Slingerland, Assistant Entomologist, i mo . . . 135 OO 

" 31. G. F. Atkinaon, Botanist, i mo 66 67 

" 3t. G. W. Cavauaugh, Aaaistant Cbemiat, I mo. 83 33 

" 31. h. A. Dinton, Aaaistant Agriculturist, i mo 83 33 

1897. 

Jan. 31. I. P. Roberts, Director, 1 mo $135 00 

" 31. L. H. Bailey, Horticulturist, I mo 166 66 

" 31. H. H. Wing, Dairyman, I mo 104 16 

" 31. M. V. Slingerland, Assistant Entomologist, i mo . . . 135 00 

" 31. G. P. Atkinson, Botanist, i mo 83 33 

" 31. G. W. Cavanaugb, Assistant Chemist, I mo 83 33 

" 31. Lh A. Clinton, Aaaistant Agriculturist, i mo 83 33 

" 31. B. A. Butler, Clerk, i mo 50 00 

Feb, aS. I. P. Roberts, Director, i mo 135 00 

" 38. L. H. Bailey, Horticulturist, i mo . . . 166 66 

" 38. H. H. Wing, Dai^man, i mo 104 16 

" aS. M. V. Slipgerland, Assistant Bntomologist, t mo . . . 135 00 

" 38. G. F. Atkinson, Botanist, I mo 83 33 

" aS. G. W. Cavanaugb, Assistant Chemist, i mo 83 33 

" 38. L. A. Clinton, Assistant Agriculturist, i mo. 83 33 

Mar. 31. I. P. Roberta, Director, i mo. 135 00 

" 31. L. H. Bailey, Horticulturist, i mo 166 66 

" 31. H. H. Wing. Dairyman, i mo 104 16 

" 31. M. V. Slingerland, Assistant Entomologist, i mo . . . I3S OO 

" 31. G.F.Atkinson, Botanist, 1 mo 8333 

" 31. G. W. Cavanaueh, Assistant Chemist, i mo 83 33 

" 31. L. A. Clinton, Assistant Agriculturist, i mo 83 33 

Apr. 30. I. P. Roberts, Director, I mo 135 00 

" 30. L. H. Bailey, Horticulturist, i mo 135 00 

" 30. H. H. Wing, Dairyman, i mo 3^ "^ 

" 30. G. F. Atkinson, Botanist, i mo 83 33 

" 30. G. W. Cavanaugb, Assistant Chemist, I mo 83 33 

Amount carried forward f^i756 18 
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Amount broaglit forward I^>756 ^8 

Apr. 30. h. A. CUnton, AasiaUnt Agiicnltumt, i mo 83 33 

" 30. B. A. Butler, Clerk, I mo 50 00 

Hay 3t. I. F. Roberta, Director, i mo laj 00 

" 31. L. H. Bailey, Hoiticultariat, I ma 135 00 

" 31. H. H. Wing, Dai^man, i mo 53 oS 

" 31. G. P. Atkinson, Botaniat, 1 mo 83 33 

" 31. G. W. Cavanaugh, Aaaistant Chemist, i mo 83 33 

" 31. L. A. Clinton, Assiatant Agriculturiat, i mo ^3 33 

" 31. B. A. Butler, Clerk, 1 mo 30 00 

Jime 30. I. P. Roberts, Director, I mo I3J 00 

" 30. L. H. Bailey, Horticulturist, I mo 135 oo 

" 30, H. H. Wing, Dairyman, i mo S3 oS 

" 30. G. V. Atkinson, Botaniit, 1 mo ^3 33 

" 3a G. W. Cavanaugh, Assistant Chemist, t mo 83 33 

" 3a L. A. Clinton, Assiatant Agricultmist, I mo 83 33 

Total for Salaries IS.043 75 

FOK PKINTING. 
1896. 

Aug. 31. W. P. Humphrey, 13,000 copies Bulletin No. 118. . $48 80 
" 31. W. P. Humphrey, 6 aditional pages Bulletin No. 117, 

38 40 



U. S. Express Co., Bzpressage 
L. V. R. R. Co., Freight . . . 



L. V. R. R. Co., Freight . 

" 4. Andrus &. Chnrch, 5,000 Cards Priuted 7 35 

" 8. L. V. R. R. Co., Freight 3 76 

Oct 13. Weatem Union Telegraph Co., Telegram 35 

Nov. 7. I- V. R. R. Co., Freight 56 

" 19. U. S. P. O., Stampa 10 00 

Dec. 7. V. S. Express Co., Expresssge 45 

" 15- U. S. Bxprcaa Co., Expressage 35 

1S97. 

Jan. 37. U. S. Express Co., ExpreiMage 80 

Feb. 3. U. S. Express Co , Bxpressege i 50 

" 10. U. S. Express Co., Expressage y> 

" i6. h- V. R. R. Co., Freight 11 17 

" 16. L. V. R. R. Co , Freight and Cartage 66 

" 16. L. V. R R. Co., Freight and Cart^ 3 48 

" 17. U.S. Express Co., Expressage 65 

" 30. U. S. Express Co., Bzpreasage 65 

" 33. V. S. Express Co., Bxpress^e 65 

" 35. Franklin Engraving Co., 5 half-tone Cuts 19 75 

" 33. Franklin Engraving Co., 5 half-tone Cuts 18 00 

" 36. U. S. Express Co., Expres8^;e i 05 

Mar. 31. J. H. HcFarland Co., I half-tone Cot 350 

" 31. H, T. Anthony & Co., 1,500 Negative Prints 3 95 

Apr. 8. L. V. R. R. Co., Freight 93 

" 14. W. F. Humphrey, 20,000 copies Bulletin No. 130 .. . 16330 

" 30. U. S. Express Co., Expressage 70 

" 34. C. W. Sims, Labor 5 00 

May 3. L. V. R. R. Co., Freight and Cartage 61 

" 10. L. V. R.R. Co., Freight and Cartage 107 

Amount carried forward J346 78 
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Atnouut brought forward ^346 78 

May la L. V. R. R. Co., Freight and CarUge I 34 

'' 25. L. V. R, R, Co., Freight and Cartage 3 6j 

Total for Printing J351 75 

FOR OFFICE BXPENSRS. 
1896. 

July 1, E, S. Tichenor, Furniture $13 00 

'■ 7. E- A. Butler, Supplies 65 

" 13. U. S. Express Co., Expressage 55 

" 13. Andnis & Church, Stationery and Supplies 3 90 

" 13. M. A. Adsitt, Stationery a 50 

" 13, Lovejoy Co , Expreasage on Cut 15 

" 39, L. V. Malouey, Labor 40 50 

" 3a Trcman, King & Co., Supplies I 79 

" 30, Western Union Telegraph Co., Telegram 50 

Aug. I. Andrus & Church, Stationery I SO 

" 3. Western Union Telegraph Co., Telegranu 16 50 

" 30. Lovejoy Co., i half-tone Cat and Postage 5 09 

" 30. Andrus & Church, I doz. Pencils 40 

'■ 30. M. A. Adaitt, Typewriter Ribbon I 00 

" 20. Ithaca youma/, Envelopes 1875 

" 30. U. S. P. O,, Stamps lo 00 

" 31. L. V. Maloney, Labor 39 00 

■' 31, W. C. Bell, Labor 15 00 

Sept. 4. Treman, King & Co., Supplies 90 

'■ 8. M. A. Adaitt, Typewriter Ribbon and Stationery ... 1 30 

" 15. U. S. P. O., stamps 10 00 

" 17. Andrus & Church, Mucilage i 00 

" 31. Rand, McNally Co , Atlaa (3 Vols.) 3850 

" 15. W. C. Bell. Labor 4 80 

" 35. Andnis & Church, Robber Bands 35 

" 30, L, V. Maloney, Labor 39 00 

" 30. Andrus & Church, Ink and Pina lo 

" 30. Andrus & Church, Scrap Book 80 

Oct. 6. Andrua & Church, Letter Opener 35 

" 16. E. G, HaDce, Cartage 50 

" 19. Andrus & Church, Sundry Supplies i 67 

" 19. Andrus & Church, Day Book and Ledger 3 30 

" 33. Andrus & Church, Reading Glass 60 

" 38. J. M. Hovey, I^abor I 60 

" 39. Andrus &. Church, Bristol-board 48 

" 31, L. V. Maloney, Labor 40 50 

" 3'- John Gilmore, Labor 75 

" 31. C. B. Tailby, Labor 285 

" 31. G. W. Tailby, Lnbor 4 10 

Nov. 5. M. A. Adsitt, Letter Book and Delivery a 90 

" 7. U. S, P. 0., SUmps 10 00 

" II. U. S. Express Co., Expressage 60 

" 17. Wm. J. Campbell, Books i 50 

" 17. M. A. Adsitt, Stationery a 30 

" 17. Andrus & Church, Supplies ao 

" 18. M. A. Adsitt, Supplies i 10 

Amount carried forward I333 83 
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Amount brought forward $m Sj 

21. W.J. Campbell, Book i 25 

34. A. B. Broofca, Sundry Supplies 2 25 

30. t, V. Maloney, Labor 37 50 

7. Andrus 3c. Church, Statiouery a 23 

8. Ithaca Plumbiuf; Co., 6 Chimneys 60 

15. Audrus & Church, 5,000 printed Letter Heads , , . . 17 50 

22 B. F. White, Photographs *S OS 

13. U.S. P.O., sumps 1000 

29 L. V. Maloney, Labor 40 50 

30. G. W. Tailby. Labor , 70 

30. C. B. Tailby, Labor i3 

3a A. B. Kennedy, Repairing Clock i 3o 

5. Western Union Telegraph Co., Telegram 33 

9. Andrua & Church. Stationery i 85 

iz Ithaca Gas Co , Gas 3 08 

12. Tremau, King & Co., Supplies i 45 

15, U. S P.O., Stamp* 1000 

15. Lovejoy Co., Cutsand Bagraving 2 28 

15. I. P. Roberts, TraveliuK Eipenaea 3 25 

15. Andrua 8t Church, Cardboard i » 

16. L. V, R. R. Co., Freight nnd Cartage 6 74 

19. A. A. A. C. &E. S., Membership Fee lo 00 

26. Aodnia & Church, Printing 300 Postal Cards 75 

26. U. S. Express Co., Bxpressaire i 50 

30. L.V. Maloney, Labor . 39 00 

5. Western Union Telegraph Co., Telegrams t 50 

$, W. J. Harris, Labor i 00 

II. John Gil more, Labor i 65 

13. U. S. Express Co., Expreasage 80 

15. L. V. R. K. Co., Freight and Cartage 62 

18. U. S. Express Co., Expressage 40 

ao. Ithaca Gas Co , Gaa 1 la 

33. W. H. Carver, Pens i 50 

23. U. S. Express Co., Expreasage 55 

24. E. G, Hance, Cartage 85 

25. Andrua & Church, Supplies i 75 

■35. Andrus & Church, Stationery 2 85 

j6. L. V. Maloney, Labor 36 00 

27, C. B. Tailby, Labor a 70 

a?. G. W. Tailby, Labor 3 64 

27. John Gilmore, Labor 4 05 

6. M. A. Adsitt, Supplies 3 30 

7. L. V. R. R. Co., K«ght and Cartage 550 

8. M. V. Slingerlaud, Traveling Expen^ '7 95 

17. Ithaca Gas Co., Gas 80 ■ 

17. Andrus & Church, Rule 50 

17. Ithaca Stamp Co , Rubber Stamp 2 50 

18. W. J. Harris, Sign S 50 

18. I. P. Roberts, Traveling Expenses 16 19 

29. Cornell Co-op. Society, Supplies '5 03 

29. L. V, Maloney, Labor 40 50 

31. G. W. Tailby, Labor 5 13 

31. C. B. Tailby. Labor 3 75 

Amount carried forward I739 98 



byGoo'^lc 



358 Appendix II. 

Amount brooght forward {739 98 

Mar. 31. M. A. Adsitt, Snndry Supplies and QMioavrj .... 6 55 

I. Jobn Giltnorc, I^abor 14 35 

5. D. S, P. O., Stamp* 10 00 

11. AudruB & Church, Supplies 30 

31. Carrie Gaylord, Labor 9 10 

14, U. S, P. O., Stamps 10 00 

30, h. V. Maloaey, Labor 39 <» 

30. G. W. Tailby, Labor . 8 76 

30. C, B. Tailby, Labor 5 00 

30. h. B. Shanks, Labor a 85 

I. C.-il. Howes, Camera and IHxtnres 34 9^* 

3. John Gilmore, I<abor 1360 

4. S. J- Druafciu, Labor I 50 

18. Ithaca Gas Co., Gas 64 

30. U. S. P. O., Stamps 10 oa 

33. Andms & Church, Stationery 3 75 

39. L. V. MaJoney, Labor , 39 So 

I, Wm. McGraime, Labor I 00 

3. Andrtu & Church, Stationery i 75 

9. U. A. Adaitt, Note Booka I 50 

la. Co-op. Society, Sundry Supplies S 93 

■4. Lucy Cnstis, Labor 10 88 

15. Carter Ink Co., 4 Ribboua 4 50 

19. Andma & Chunji, Supplies 40 

19. M. Gaylord, Labor 3 45 

33. M. A. Adsitt, Stationery i ao 

aj. John Gilmore, Labor 8 40 

39. L. V. Maloney, Labor 38 jo 

30. Andrus & Cfaurch, a M Envelopes 3 90 

Total for Office Expensea {1,039 09 

FOK ACRICUI.TCRAL DIVISION. 

17. White & Bnrdick, ChemicalH I 80 

ao. Andms &. Church, Sundry Supplies i 85 

31. U.S. Expresa Co., Bxpreaeage 90 

34. Andrus & Church, Supplies la 75 

39. Treman, King & Co., Supplies 4 80 

31. B. F. While, Photwraphs 10 50 

3. Fuertes Pharmacy, Chemicals 8 06 

30. DriscoU Bros. & Co., Lime i 50 

ao. J. W. Hills, Lautem Slides 18 30 

31. A. T. Stout, Labor 40 

31. C. B. Tailby, Lftbor I 60 

31. G. W. Tailby, Labor 3 01 

31. C. W. Sims, Labor 39 70 

31. H. W. Badger, Labor 13 34 

31. J. Shimada, Labor 31 63 

3. L. V. R. R. Co., Freight 3 71 

3. D. L. & W. R. R. Co., Freight and Cartage 60 

8. O. A. C. Agr, College, Wheat 3 93 

U. S. F. O., Stamped Envelopes 31 60 

L. V. R- R. Co., Freight and Cartage 418 

A. T. Stout, Labor a 88 

Amouut carried forward {175 11 
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AmoiiDt brought fonrard fi75 11 

Sept. 30. L. HBmuetoD, I^bor lo 47 

" JO. C. B.TailbT, Labor a 70 

" 301 G. W. Tailby, Labor a 73 

Oct. 3. U. S. ExprcM Co., BxpreMBge 75 

■' 19. White & Bnrdick, Chemicals 3 55 

" 14. L. V. R, R. Co., Freight 45 

" 19 Tccmau, King & Co., Tape Line 1 35 

" 30. STTacuBc Pottery Co., Pots and Saucen 9 00 

" 31. G. S. Hall, Pig IS 00 

" 31. L. HaiTingtoD, Labor ai oo 

" 31. S. Rsttb, Labor 16 50 

" 31. A.J. Briggs, Labor 6 15 

" 31. John Gilmore, Labor 458 

" 31. J. Shimada, Labor 3 75 

" 31. National Express Co., Espreaaage 305 

Not. 5 Tiemen, King & Co., Twine 95 

" 5. L. RocKh, Grape Ciittinga I 07 

" 7. L. V. R. R. Co., Freight and Cartage 1 18 

" 9. Enz & Miller, Stationery a 37 

" aS. L. V. R. R. Co., Freight and Cartage i 59 

" 30. Theodore VanAtta, Labor 35 8? 

" 30. S. Raub, Labor >i 75 

" 30, L. Harrington, Labor ai 00 



A. J Briggs, Labor . 
~.. W. TSlby, • • 



" 30. G. W. Twiby, Labor i 95 

" 30. C. B. Tailby, Labor I 53 

" 30. John Gilmore, Labor 4 95 

Dec. I. U. S. Express Co., Bxpreasage i 60 

7. Andms & Church, i M Letter Heads . 475 

" 7. I. P. Roberts, TraTeling Exoeases I? 70 

" 8. L. V. R. R. Co., Freight and Cartage Ill 

" 14. Protection Hanufactnring Co., Cbemicals 7 50 

'■ 14. Cotte & Gliemann, Palm Nut Heal la S9 

" 16. J. Slight, Potatoes 3 30 

" 16. Tice & Lynch, Ocean Prdght and Cartage 11 ao 

" 39. J. Miller, Potatoes 3 « 

■' 19. E. McGillivray, Dry Plates I So 

1897- 



Jan. 1. J. E. Slifgit, Potatoes 4 41 

" 6. Fuestes Pharmacy, Chemicals 3 75 

L. V. R. R. Co., Freight and Cartage 430 



" 33. J. R. Van Ness, Aitichokea 

" 30, G. W. Tailby, Labor i 7a 

'• 30. A. J. Brigga, Labor 3 90 

Feb. a?. A. J. Brifi^, Labor 4 20 

" 37. M. Ranb, Labor 3 00 

Mar. 4. George Small, Lumber t 14 

" II. M. F. Webiter, Labor i 00 

'■ 13. D. M. Osborne & Co., Casting 35 

Apr. 14. H. C. Troy, Labor 16 70 

" 26. V. S. Express Co., Exraeasage 45 

" 37. Tremao, Ring & Co., Rnbber Belting I 43 

" X7. J. M. Tborbnro &Co., GrasaSeed i 17 

" 39. U. S. Express Co., Expressage 70 

Amount carried forward $490 9S 
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Amount brougbt forward {490 

Apr. 30. h. C. Andetaon, I^bor 6 

" y>. John Gilmore, Labor 

Maj I. Campbell & Wood, Brick 39 

" I. TTeman, King& Co., Supplies 

" 1. L. J. Farmer, Strawberry Plants 

I. L. F. NoioD, Garden Seeds 

" 10. L. V. R. R. Co., Freight and Cartage 

" M- H. C. Troy, Labor 

June 3. Peter Henderson, Garden Seeds 



L. Anderson, Labor 

W. C. Wisser, Fancy Cbeese 

L. F. Nozon, Seeds 

P. Cramer, Labor 

B. F. White, Photograpbs . . 
G. R. Chamberlain, Labor . 
Theodore VauAtta, Labor . , 



ii 


5 10 
67a 
3a 00 
t6oo 
668 


1295 
7 50 

7 33 



Total for Agricultural D)Ti«on |£^ 03 

FOR HOKTICnLTDRAI, DIVISION. 

6. D. Gallagher, Labor a 85 

6. William Cunningham, Labor a 85 

17. A. A. Terrill & Co., Repairing Roofof Bam 4564 

18. Ira Grover, Hay iia8 

21. W. H. Morgan, I-abor 3 48 

ai. C. T. Stephens, Seeds I 90 

ai. Peter Henderson, Seeds ao 

al. Pitcher & Manda, Seeds 15 

I. Ira Grover, Labor 37 00 

a. Ira Grover, Labor 37 50 

16. M. G. Rains, Traveling Expenses 7 79 

16. C. E. Hunn, Traveling Expenses 13 50 

16. W. Miller, Traveling Expenses 17 10 

a6. Peter Henderson, S^s 50 

a6. D. M. Ferry & Co., Seeds aa 

16. W. W. RawBon & Co., Seeds 35 

a6. W. A. Manda, Seeds 10 

26. J. C. Vaughn, Seeds as 

I . Ira Grover, Labor 37 50 

3, F. Ellis, Hay la 53 

19. H. A. Dreer, Mushroom Spawn 6 50 

19. Hawkins & Todd, Dry Goods 16 19 

19. Slocam & Taber, Sundry Supplies 13 3S 

19. C. T. Stephens, Grass Seed i 35 

19. A. J. Calkins, Harness Repaiis a ao 

19. Fall Creek Milling Co., Feed and Bran 16 71 

19. White & Burdick, Chemicals ,. 465 

19, Andms & Church, Sundry Supplies '9 7-5 

19. J, M. Thorbura & Co., Seeds 6 00 

al. Bums Bros., HoTse Shoeing II 15 

33. Fall Creek Milling Co., Feed and Bran 768 

Amount carried forward J337 15 
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Amount brought forward J337 15 

Oct. 13, C. J. Rnmaey, Sundry Supplies 57 Si 

" 26. J. M. Tborburti &Co.. Seeds 300 

" ay. H. Cannell & Sons, Seeds 71 

" 27. L. Roesch. Seeda 65 

Nov. I. Ira Grover, Labor 37 50 

•' 4. L. V. R. R. Co,, Freight and Cariage I 66 

" 5. Burns Bros., Morse Snoeinfr 1 50 

" 17. B. & H. T. Anthouy, Photographic Supplies 556 

" a8. W. B. Schutt, Hay 10 39 

" 30. U. S. Dept. Agr , 100 Index Cards s 00 

Dec. 2, Ira GroTcr, iSbor 37 50 

7. DBiniiianii& Co., Seeds 33 

" 10. E. & H. T. Anthony, Chemicals i 77 

" II. L. V. R. R. Co., Freight and Cartage 1 47 

1897. 

Jan. 9. Rothschild Bros., Supplies 90 

9. Ira Grover, Labor . . . : 37 50 

" 9. J. B. Freese, Straw ... 10 55 

" 13. J. B. Todd, Chemicals I 95 

" 16. J. Reidy & Co., Supplies J3 33 

" 13. Syracuse Supply Co., Steel Stamp 350 

" 23. Bums Bros., Horse Shoeing 130 

" 23. J. A Salzerft Co., Seeds 50 

" j6. J. M, Tborbum & Co., Seeds 3 98 

" 26. Eimer & Amend, Chemicals 6 03 

" 26. Pritchard & Son, Wagon Sepain n 95 

" 19. Salem Twist, Team 300 00 

Feb. J, Ira Grover, Lalx>r 37 5© 

" 13. George Small, Lumber 1003 

" 16. L. V.R.R. Co., Freight and Carti«e . 214 

" 18. D. L. &W, R.R. Co., Freight and CarUge 45 

" 20. C. U. Repair Dept., Repairs 9 00 

" 25. Bums Bros.. Horse Shoeing 470 

" 35. J. M. Thorbum &Co., Seeds 86 

" 25. Fall Creek Milling Co., Feed and Bran 745 

" 25. A. A. Ricksecker, Planls i lO 

" 35. Driscoll Bros. & Co., Building Material 7 37 

" 25- J- B. Lang, Repairing Engine I 56 

" 25. State Veterinary College, Medicine i 10 

" 26. O. Mitchell, Oats 12 89 

" j6. E. Prestwick, Hay ^7 97 

Mar. 2. U. S. Dept. Agr., 3oo Index Cards 2 00 

" 3. Ira Grover, Labor 37 50 

" 4. Rubber Stamp Works, Stamp 78 

" 4. Bnms Bros., Horse Shoeing 3 40 

" 4, Syracuse Pottery Co., Crot^ery 4 4o 

" 17. Teed & Trench, Horse Blankets 5 00 

■* 30. L. V. R, R. Co., Freight and Cartage i 46 

Apr. 3. Ira Grover, Labor 37 50 

" 6. D. L. & W. R. R. Co., Freight 55 

" 14. B. Chase, Pot Labels . , 3 30 

" 17. R. R. Co., Freight and Cartage 1 34 

" 20, Scovi lie & Adams, Supplies 802 

" 20. U. S. Express Co., Expressage 60 

Amount carried forward $1,01896 
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Amonnt brought forward fi,oi8 96 

Uay I. C. ]. Runuej' & Co., Supplies 4t 90 

" 3. Ira Grover, lAbor 37 50 

" 4. J. M, Freswick, Oats 33 13 

S. Driscoll Bros. & Co., Cement i oo 

" 10. U. S. Bxpress Co., Expressage i 30 

" 10. L, V. R. R. Co., Freight and Cartage a 60 

" 18. U. S. ExpreaaCo., Bxpressage 35 

June' 3. Ira Grover. Labof 37 50 

F. B. Biitton, Labor 90 

~. Rumsey, Glass 17 40 

J. Rntnse)', Supplies 86 60 

J. Rnmsey, Suf^liea a8 66 

23. A. J, Calkins, Harness Repairs 3 30 

" 30. Ira Grover, Labor 37 50 

" 30. Andms & Church, Stationery 5 75 

Total for Horticultural Division tii343 'S 

FOS CHEMICAI. DIVISION. 

1896. 

July 3- J- K. Haywood, Labor 31 35 

" 30. Fnertea Fharmoi^, Chemicals 66 

Aug. I. I. K. Haywood, Labor 56 35 

Sept 3. J. K, HsTWOOd, Labor .... 54 90 

Oct. 3. Bush and Dean, SnppUes 75 

" 3. J. K. Haywood, Labor 43 45 

" 19. B. B. Holconib, Labor 4 50 

'• 31, J. K. Haywood, Labor 33 05 



C.I.I 

cj.i 

C.J.] 



j. P. TrOT, Towels 
G. C. Caldwell, Traveling 
Dec II. Treman, King & Co., Bell 



Nov. 37. G. C. Caldwell, Traveling Expenses 13 35 



1897. 

Jan. 9. Trentao, King & Co., Supplies 46 35 

Feb. I. B. S. Cuabtnan, Labor 8 40 

Mar. 34. B. S. Cu-hman, Labor 6 00 

Jniie 14. Cornell Univ. Chemical Dept., Snpplies 144 45 

Total for Chemical Divinon I443 96 

FOR BOTAMICAI, DIVISION. 

1896. 

July I. White &. Bnrdick, Supplies 3 70 

7. G. B. Stechert, Pnblications as 71 

" 7. Reed 8t Montgomery, Book Binding I 00 

■' 17. Dr. C. L. Anderson, Collection of Plants 10 00 

" 37. U. S. Bxpresi Co., Bxpreasage 35 

" ag. C. F. Libbie& Co., Supplies 5 35 

" 39. Andms & Church, Rubber Bands 15 

" 39. Cambridge Supply Co., Botanical Case 15 00 

" 39. Plait Drug Co., Chemicals I 35 

Aug. la National Express Co., Bspressage 35 

Sept. 14. U. S. Express Co., Bxpreasage 35 

Oct. 3. Richards & Co-, Chemicals 7 10 

Amount carried forward, |66 01 
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Amount broDKht forward |66 ol 

Oct. a. G. E. Stechert, Pabbcatioiu i 74 

" 3. Andrus & Church, Stationery 6 as 

" 1. White & Burdick, Chemicals S iS 

" a. Bush & Dean, Moslin i IS 

" 3, Bansch & Lomb. Microscopic Supplies 705 

" a. Bimer & Amend, Microscopic Supplies 10 00 

" 6, National Express Co., Ezpressage 3S 

Nov. II. U.S. Express Co., Bipressage So 

" 17. Rochester Optical Co., Photographic Supplies .... 3988 

" 17. J. Carbutt, Microscopic Supplies 4 as 

" 17. Bausch & Lomb, Camera 3 00 

" iS. Bertha Stonemaa, I^bor 9 40 

Dec. 7. Dr. C. L. Anderson, Collection of Plants 10 00 

7 E.Steif(leT& Co., Models 4553 

" 7. Bimer & Amend, Chemicals 4 60 

" lo. Rothschild Bios., Fniit Jars 581 

" 10. Bausch & Lomb, Chemicals i 69 

" 33 Bnz & Miller, Paper 6 ij 

" 33. BauBch & Lomb, Botanical Supplies 35 SO 

" aj. White & Burdick, Chemicsla 790 

" 33. B. McGillivra^, Photographic Supplies 3a 33 

". 33. Rochester Optical Co., Fbotogra|mic Supplies .... 10 30 

" 33. J. B. McAllister, Meat for Bzpcnment PnipoMS ... 60$ 
1897. 

Jan. la, J. Carbutt, Photographic Supplies 7 33 

" la. Bausch & I,omb, Mirror 40 

" la. Bausch & Lomb, FUter 3 00 

Feb. 13. U. S. Express Co., Bxpressage 70 

" 30. E, Steigert & Co., Publicatloiis 6 37 

" 20, G, E. Stecheit, Publications 9a 

" ao. G. P. Atkinson, Traveling Expenses 17 75 

" 35, G. B. Stechert, Publications 10 60 

" 25. E. A. Allen, Publications ao 09 

" 37. B. Fink, Lichens i 16 

Mar. 6, Bool Co., Furniture iS So 

" 17, White & Burdick, Chemicals 7 84 

" 39. Bausch & Lomb, Microscopic Supplies i S3 

Apr. 30. U. S. Express Co., ExpresB^e 35 

" 37. Eimer & Amend, Microscope and Fixtures 109 5> 

May 7. B. Stoneman, Labor 9 00 

Jnne 4. B. Stoneman, Labor 4 75 

" IS. White & Burdick, Chemicals 8 09 

'■ 15. J. M. Thorburn & Co., Seeds a 85 

" 15. Cambridge Supply Co., Publications 600 

" 19. G. E. Stechert. Publications 3 S4 

" 19. B. F. White, Fhotographic Supplies 5^ 7$ 

" 19. Bool Co., Furniture 75 48 

Total for Botanical Division I664 11 

FOR BHTOUOtOGIGai. DIVISION. 

1896. 

' Wm. Heniel 8c Co., Chemicals a 91 

M. V. Sliogerland, Traveling Expenses 3 30 

Amonnt carried forrard f6 11 



Jul^ 
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364 Appendix II. 

Amount braagbt forward $6 21 

July 13. E. McGillivray, Pboto^^phic Supplies 6 79 

" 13, A. B. Kennedy, Supplies i 35 

" 13. J. B. Todd, Chemicals I 63 

" 14. Trcman. King & Co., Lime 95 

" 34. Andrus & Church, Statiouer^ 50 

" ' 39. Treman, King & Co , Supplies 4 93 

" 39. Jamiesoa & McKinney, Rubber Hoae and Fixtures . , 4 ao 

" 39. Tremau, King & Co., Supplies i 55 

" 39. A. B. Brooks, Cbemicals 6 98 

" 31. F. Henderson, Seeds 77 

" 31. W. A. Slingerlaud, Labor 34 00 

Aug. 4. Western Union Telegrapb Co., Telegrams 6 43 

'' 20. Andrus & Church, Stationery i 3o 

" 30. Bool Co., Curtains i 20 

" 3o E. McGillivray, Photograpbic Supplies 3 53 

" 31. White & Burdick, Cbemicab 64 

" 31. W. A. Stingerland, Labor 3400 

Sept. 8. Audrus & Church, Stationery 6 00 

" S. Treman, King&Co., AshCaa 3 15 

" 9. M, V. Slinjferland, Express 30 

" 14. Bausch & Lonib, Repairs 29 

" a8. National Express Co., Express^^e .35 

Oct. I. W. A. SUugerland, Labor » 85 

" 3. U. S, Express Co., Expressage 50 

" 6. G. Cramer, Pbotographic Supplies 8 68 

" 8. U. S. Express Co.. Expressa^ a 15 

" 12. E, McGillivray, Photographic Supplies 2 70 

" 17. National Express Co., Expressage 35 

" 29. Bausch & Lomb. Photographic Supplies 56 

" 31. National Express Co., Express 35 

" 31. W. A. SlingerlaDd, Labor 10 00 

Nov. 18. Rotbichild Bros., Lamp r 97 

" 18. Peter Henderson, Plants 4 7o 

" 31. U. S. Express Co., Expressage 90 

Dec. I. W. A. Slingerland, LaW 11 40 

" 7. D. B. Stewart & Co., Oil 4 33 

" 9. Taylor & Preswick, Stationery i oo 

" 10. C. U. Dept. of Repairs 89 

" 33. Tremau, King & Co., Supplies 233 

" 23. C. U. Dept. oT Repairs, Repairs 5 33 

" 23. E. McGillivray, Photographic Supplies 3 45 

" 31. W. A. Slingerland, Labor 14 35 

1897. 

Jan. 6 Andrtis & Church, Stationery i 55 

" 6. B. McGillivray, Pbotograpbic Supplies 175 

" 12. Andrus & Chnreb. StaUonery 50 

" 13. M. V. Slingerland, Labor 2 70 

" 26. W. A. Slingerland, Labor 14 55 

Feb, II. L. Lauren, Labor 11 25 

" 25. M. V. Slingerlsnd, Express I 50 

" 25. Taylor Sc Preswick, Typewriter Ribbon 75 

" 37. W. A. Slingerland, Labor 16 50 

Mar. 6. Audrus & Churcb, Stationery 90 

Amount carried forward }253 06 
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Amonnt brou^t fonrard $253 06 

Mar. 33. L. V. R. R. Co., Frdght and Carlage 85 

" ag. A. B. Little, Typewriter Ribbon r 50 

" 31. W, A. Slingerland, Labor 14 ^5 

pr. 10. U. S. Eipress Co., Expressage i aS 

" a8. L. V. R. R. Co., Freight and Cart^e 50 

May I. W. A. SHugerland, Labor 15 70 

I, W. F, Falconer Mfg. Co., Supplies 15 00 

" I, Andnis & Church, Supplies 7 60 

" 15. Mary Rogers, Labor 63 00 

" 18. U. S. Express Co., Expresaagc 80 

" aa, Andrus & Church, Stationery 75 

June I, W. A, Slingerland, Labor 14 55 

" a. Library Bareau, Supplies a 50 

" 3. Andms & Church, Stationery a 40 

" 3. Treman, King & Co., Torch 45 

" 7. Libraiy Bureau, Supplies a 80 

" 7. Hawkins & Todd, Pins a 50 

" 7. White & Burdick, Chetaicala 3 a6 

" 7. Bansch & Lomb, Supplies 9 49 

'' 9. AndruB & Church, Stationery 3 00 

" 13. Lncy Torrance, Labor a 30 

" 35. C. U. Dept of Repairs, Repairs 33 70 

" 34. Whitehan, Tatnm & Co., Chemicals 945 

Total for Bntomolc^cal Division {450 56 

FOR DAIRY BACTERIOLOGICAL DIVISION. 
1897. 

June a. William Boekel & Co., Incubator 95 00 

5. L. V. R, R. Co., Freight and Cartage i 73 

" 30. Edward Fennock, Microscope and Fixtures 398 88 

Total for Bacteriological Division (395 6t 

FOR VETERINARY SCIENCE DIVISION. 
1897. 

May 6. C. B. Bruce, Cow for Experimental Purposes 30 oo 

" la. J. C. Hart, Cow for Experimental Purposes 55 00 
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SUMMARY. 



The Agricultural Experiment Station of Cornell University, in 
account with the United States appropriation. 

1897, Dr. 

To Receipts from TreBsarcr of Uie United States >* PC 
appropriatioti for tbe year eading June 30, 1897, 
nnder Act of Congress approved M«nai 3, 1887. . . $13.50000 

Cr. 

Jnne 30. By Salaries |8,o43 75 

Printiag 3SI 75 

Office ffiEpensea 1,099 °9 

EQUIPUEKT, LABOR AND CURRENT EXPENSES. 

Agricuiture 694 03 

Hoiticultnre 1,343 15 

ChemUtrj' 441 9^ 

Botany 664 II 

Entomology 450 56 

Dairy Bacteriology 395 6t 

Veterinary Sdence 85 00 

113.500 00 

RECEIPTS FOR PRODUCE SOLD. 

Balance from iS^-6 850 39 

Agricultural Divisiou 34 00 

Horticultural Division 89 54 

Office 35 75 



Printing 437 34 

OfSce 10 

Balance to 1897-8 58a 08 



1,00958 
1,00958 
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GENERAL INDEX. 



Agrlcnitural extension work (Bulletin 137) 321-333 

appropriation for 1894 335 

appropriation for 1895 336 

appropriation for 1896 jaS 

appropriation for 189^ 338 

ezpenments with feriilizen and in angar beet culture 331 

linesof work outlined 326 

origin of the movement 335 

teacher's leaflets pabllshed 331 

ways of teachinjr the people 333 

work for the childreu 330 

work of 1897 outlined 338 

Agriculturist, Report o( xxt 

Annv-wonn in New York (Bulletin 133) . . : 331-358 

breeding places of 339 

damage, extent of 243 

destructiveneaa of lecoud brood * 348 

detcriptioii of, and their parent) 334 

distribution of aud general history 336 

tggeof 343 

feediDK habits of 340 

foodvf 341 

E>wth of the worms 344 

bits of the moth 346 

how to fight them 356 

indications of their presence 341 

infested fields, nse of 35a 

life story of 343 

natural enemies of 353 

outbreaks of 1876 338 

probable re-occurrence of 350 

summary of life history 349 

three broods of 340-34? 

transformation of 345 

what they are 333 

winter state of 349 

Atkinson, Geo. L., Report xix 

Belvosia uuifasciata Desv 354 

Botanist, Report of xix 

Bordeaux mixture 156 

Caldwell, Dr. G. C , Report zrii 

Celery, note* upon (Bulletin 133) 197-330 

analysis of celery muck 330 

analysis, partial, of celery 338 

biblioersphy of the celerv blight 319 

early blight, artificial cultures of the fungus 305 

early blight of 301 

fertilizers, experiments with, on celerj 331 
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368 General Index. 

Celery, notes iipoa—Conliituai. P««e 

late blight of 309 

late blight of, in the ston^e houie 309 

late blight, special character and artificial cnlturea of the fungus . 214 

remedies for early blight 203 

remedies for late blight 113 

storage house, construction of 215 

storage houses for celery aig 

Eulfur for celery blight 104 

two destructive diseases of loi 

Cercoapora Apii 201-20^ 

Chemist, Report of xvii 

Cbiysaiithemum (Bulletin 136} 297-310 

at home 304 

Cornell notes of 1896 on 304 

cultural notes of the 1896, test of 306 

edible chrysanthemums 313 

failures in 319 

general remarks on 300 

good varieties of, named 315 

green -varieties of, in 1896 318 

less promising varieties of , 318 

pink varieties of, in 1S96 311 

promising varieties of 317 

red and yellow varieties of, in 1896 312 

special purpose collections of 317 

station exhibits of 301 

summary of 320 

unpopular varieties of 318 

yellow varieties of, in 1896 311 

while varieties of, introduced in 1896 308 

Clinton, L. A., Report ixv 

Clisiocampa amencana xzii 

Oisiocampa disstria xzii 

Coleophora malivorella Riley 5 

Comstock, John Henry, Report zzi 

CoQOtrachelus crataefn zzii 

Co-operative Tillage Eitperimeuts (Circulars) 335 

Co-operative Tillage Experiments (Circular 6) 349 

Copper carbonate solution , 104 

Currant canes, a disease of (Bulletin 125) '9-38 

botanical character ofthe disease 25 

cultivation of the tubercularia 38 

effects of the disease 24 

general character of the disease 23 

history of the fungus z6 

inoculation 37 

nectria connabarina 32 

occurrence of. as a parasite Z7 

pleonectria berolinensis 34 

remedies for 38 

Currant-stem girdler (Bulletin u6) 39-53 

appearance of 45 

bibliography of 53 

distribution and destntctiveness of 43 

egg laying 47 
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General Index. 369 

Currant-stem Kiidler — Continued. P"B« 



gitdling of the shoot, how and vh; 48 

Habits of borers 50 

historical 43 

how to control 5a 

indications of its presence 43 

moTtalitj among eggs and gruba of 50 

name and synonomy 41 

preparations for winter 31 

spring transformation of 46 

tunnel, extent of 51 

winter home of 46 

Dahlia (Bulletin 128} 97-"36 

books on, societies and dealers 137 

cactus dahlia, origin of 135 

cactus dahlias 113 

color of, a few words on 115 

commercial possibilities of 134 

Cornel] variety test of 1896 139 

cultivation ef 133 

cut Sowers, dahlias as 115 

exhibition of at Am. Inst Fair, New York City 100 

frost, a word about 134 

history of 104 

improvements of, suggested 108 

introduction 99 

merits of 109 ' 

place for dahlias 113 

pompons no 

single dahlias in 

single stem branching system 133 

suKK^stions relating to 1 19 

variegated dahlias 117 

varieties recommended i^I 

Director, Report of ix 

Diseases of currants, see currant canes. 

Entomologist, Report of va 

Extension work, see agricultural extension. 

Fertilizers, experiments with 349 

Fertilizers, see field experiments with. 

Field experiments with fertilizers (Bulletin 129} 136-147 

cultivation of the plats 14J 

fertilizera to be applied 144 

harvesting the crop 146 

introduction 139 

plats, size, shape and arrangement of 143 

plan of esperimental plats 140 

quantity to be applied 145 

results 146 

selection of the field for 143 

soil fertility, general remarks on 141 

Financial Report (Appendix II). 

Forage crops (Bulletin 135) 369-396 

average results 1895 and 1896 a88 

barley and peas as forage crop 390 

clovers compared as nitrogen gatherers 296 
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370 General Index. 

Forage crope — Continued. ^M* 

com as B forage crop 37a 

com planting, tbick and thin feeding 174 

- ' a clover *" — 



crimson clover as late fall paatnre 396 

ezperimeats in thick and Uiin seeding of com, 1S95-96 374 

feeding millet green 293 

food constituents of fodders 376 

Hungarian and mtlleta as forage crops 390 

list of plants used 373 

maturity of com as afiecting its food valne 378 

method of seeding 284 

millet hay 394 

necessitvfor 371 

cats and peas aa a forage crop 283 

preparation of the soil 184 

results in cutting com at other stations 383 

rye aa a forage crop J90 

sacaline as a 394 

soil for cora and its preparation 173 

sorghum as 194 

summary 396 



time for cutting com 373 

Horticulturist, Report of xivii 

Hunn, C. E , Report ... ixvii 

Insects, injurious. 
See Army-Worm. 
Currant-Stem Girdler. 
Pistol-Case-Bearer. 
Raspberrjr-Cane Maggot. 

Jatius integer Norton 41 

LeucHiiia unipuncta Haworth 333 

Nectria cinnabariDS 3s 

Nixon Bill. 

See Agricultural Extension. 

Phoibia sp 54 

Pistol-Case-Bearer (Bulletin 134) 1-18 

ailult insect 8 

appearance of, in New York S 

appearance of 6 

bnetly sunimarized IS 

distribution of 6 

egg laying 14 

emergence of the moth 13 

feeding habits of i3 

food plants of 6 

habitsofreceiitlj' batched cateipillaia 14 

history of 5 

hon to combat 16 

moultinE of the caterpillar 11 

name of 9 

natural enemies of 16 

origin of names 5 

pistol-sbaped suit of 10 

preparation for winter 1 . . 15 

pupation of 13 
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General Index. 371 

Pi«tol-Cas«-Bearei— Con^ifftf^f/. nge 

spring appearance of lo 

wiutei BUge of lo 

work ou apple foliage 7 

Pleoucctiia btn-oliiienris 34 

Plums, uoUsou, for Western New York (Bnlletin 131) i65-i95 

black kuol 175 

blight of 176 

cnrcnlio 177 

corcnlio catcher 178 

fruit rot of 176 

gCDcral remarks 169 

insect enemies and diaeasea of 175 

introduction 167 

plaatiDg 174 

plum orchard, the 173 

plum Kale 177 

pruning 174 

soils smtable for 173 

stocks 173 

tillBge of 175 

tjpcs of plums 169 

varieties of 179 

Tuietiesof (S. D. WUlud'sUst) 180 

Potato cnltuie (Bulletin 130) 149-16J 

average yields compared 156 

conclusions 163 

experiment of 1896 154 

land selected, study of 151-157 

preparatiou of land 151 

recordof cultures 1895 153 

record of plantings iSos 153 

recordof plats iSgiS, taUe 155 

results, discnssion of i^ 

results in 1895, table of 154 

Potato tillwe expoiinenta 335 

Raspberrjr-Cane M^^pt (Bulletin 116) 54-n> 

appearance of 55 

atmaiancc of, in New York 54 

tnbliography tio 

distribution of 57 



food plants of 37 

historyof 57 

how to combat 59 

life history of 37 

name of 56 

presence of, indicated 55 

pupation 39 

work of the maggot 59 

Roberta, I. P., Report is 

Schnrman, J. G., Letter of Transmittal vii 

Septoria petroselini var. Apii 207-214 

Slingerland, M. V., Report zxi 

Strawberriea under glaaa (Bulletin 134) 259-368 

fruit, demand for 167 

fmit produced 266 
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372 General Index. 

Strawberries under glass — Continued. ^v 

holding up the berries 265 

planU used and how treated 263 

points or Bpecial importance 367 

pollinating 264 

Sugar Beets, Tillage Bxperiment . . 343 

Sweet peas— aseeondaccountof (Bulletin 137) 6i-95 

forms classified 70 

introductory 63 

Kains, M G. , nunierica] notes by 91 

E)ints in judging 69 

ohnert, W. C, remarks by 66 

"a described 75 



Tubttcnlaiis vulgaris Tode 35 

Willard, S.D.,lSt of plums for Western Nen York 180 

Winthemia 4-pustulata Fabr 253 
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INDEX OF CUTS. 



Army worm. 

com plant, at work on 

fronti3pi«ce 

light and dark varieties of army worms , 



moth and eggs opposite 133 

pups of army worm 346 

Ckn-. ___ 



dercospora Apii, growth in agar . 
of, wl 



hyphs of, when grown on bean stems . 



early blight, microccopic character of . 
fertilizer on, e&ecta show 



fertilizers on, e&ecta shown aaa, 313, 316, 137, 338 

frontispiece 197 

hooses at Sonth Lima ai5 

same, interior view 317 

same, south view 3t6 

improved bouses at Irondequoit 318 

late blight, spots on a leaf ao8 

plant affected with . 



model house, details of . 

construction 330 

storage bouse, old style, interior opposite lol 

Cfary sao ttaemnm . 



306 

Lenawee 314 

Miss Magee, good slock 310 

Miss Magee, poor stock 309 

Oriental Glory 304 

Rosy Emperatrice 31a 

showing early and late potting 308 

diseased canes 33 

diseased plants opposite 33 

frontispiece (Fay currants) 19 

germiuating comdfa 38 

hyphse of bearing couidia 36 

longitudinal section of a tubercle 35 

tubercularia vulgaris, germinating secondary conidia of ... . 31 

Nectria.cinnabarina, germinating spores of 33 

lougitudial section of a stroma and single perithecium of . . 32 

mycelium of. producing secondary conidia 34 

Pleonectria berolinensis, germinating spores of 36 

longitudinal section of a cluster of perithecia 35 

londitudinat section of a single perithecium of 35 

myceliumof, producingsecondaryconidia 37 

Stem-girdler {Bulletin No, 126). 

cocoon 47 

frontispiece 39 

male and female of opposite 42 

ovipositor of female opposite 43 

P°P" -,.■ ■ 47 

shoots split to snow tunnels 51 

slems cut open to show the tunnels made by the larvce .... 47 

winter appearance of girdled stems . 44 

work of opposite 43 
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374 Index of Cuts. 

Dflblla. nge 

froDtispiece 97 

Grand Duke Alexis 106 

Mfttchlesa 126 

Misa M»y Lomaa 104 

Hn. A. Feait opposite 103 

portrait (Rev. C. W. Bolton) II4 

single dahlia, a iii 

Rev. C. W. Bolton i» 

Varidiflora, the gre«n dablia ttl 

Win.Apnew 118 

Field expenments, lroi]tiBi»ece 137 

Forage crops. 

barley and oats, relative growth of 391 

crimson clOTer 395 

frontispiece ^69 

oat field at Cornell Univenitj 3S9 

oats and peas grown for late forage 29a 

sowed com 279 

view of plats of forage cro^ 286 

Uap. Fertilizer Bzperimeuts in New York between iv and v 

Hap. Sugar Beet Cnltnral Bxperiments in New York . . between iv and v 

Plum. 

a condition not a theory 172 

curculio catcher. Genera trpe 178 

Diamoud i8t 

Empire 184 

French Oamsou 181 

frontispiece 165 

frnit>cot of 176 

German Prune 186 

Grand Duke 181 

Hudson River Purple Egg 181 

Italian Prune or Fellenbnrg 188 

Monarch , i8j 

Peter's Yellow %g too 

QuackenboBS 181 

Reine Claude, eight years set opposite 169 

Shipper's Pride 185 

Shimiahire Damson 192 

Weedjport Prune . 193 

Pistol-Case-Benrer, plates opposite 8, 9 

frontispiece t 

work on apple 7 

Potato culture, mmtiapiece 149 

cultivator suitable for 160 

tillage to conserve molstore 159 

viewofgravellysoilou which the potatoes were grown . oppoute 153 

Raspberry- Cane Maggot. 

infested shoots M. 59 

plate showing insect and its work opposite 50 

Strawberries under glass. 

bench of Beder Wood in 6-in. pots 36a 

frontispiece iS9 

Sweet Peas, froutis^ece 61 

sweet peas in winter 74 

the Cornell sweet pea patch opposite 69 
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APPENDIX III. 

Teacher's Leaflets on Nature- 
Study. 



No. I. How a Squash Plant gets out of the Seed. 

No. 2. How a Candle Bums. 

No, 3. Four Apple Twigs. 

No. 4. A Children's Garden. 

No. 5. Some Tent Makers. 

No. 6. What is Nature-Study ? 

No. 7. Hints on Making Collections oFlnsects. 
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TEACHER'S LEAFLETS 

FOR USE IN THE PUBLIC SCHOOLS. ()£Q. t^ 1896. 

PftlPAKBD BV ^_ 

THE COLLEGE OF AGRICULTURE, 
CORNELL UNIVERSITY, 

ITHACA, N. Y. 
Iwued ODdcr CtMpter iiS 
oninl,.w.oriSiw. 

How a Squash Plant Gets Out 
of the Seed. 

BY L. H. BAtLBY. 

If one were to plant seeds of a Hubbard or Boston 
Marrow squash in loose, warm earth in a pan or box, 
and were then to leave the parcel for a week or ten 
days, he would find, upon his return, a colony of 
plants like that shown in Fig. i. If he had not 
planted the seeds himself or had not seen such 
plants before, he would not believe that these cu- 
rious plants would ever grow into squash vines, so 
different are they from the vines which we know in 
the garden. This, itself, is a most curious fact, — 
this wonderful difference between the first and the 
''^aHialiJt later stages of all plants, and it is only because we 
"'''' know it so well that we do not wonder at it. 

Note. — Ttiese leaBels are intended for tbe teacher, not for the sfbolais. 
It is their purpose to suggest the method which a teacher may pursue in 
instructing children at odd times in nature -stud jr. The teacher should show 
the children the objects themselves, — should plant the seeds, raise tbe plants, 
collect the insects, etc, ; or, better, he should interest the children to collect 
the objects. Advanced pupils, however, may be given the leaflets and asked 
to perform the experiments or make the observations which are suggested. 
The scholars themselves should be taught to do tbe work and to arrive at 
independent conclusions. Teachers who desire to inform themselves more 
fully upOD tbe motives of this nature-study leachiug, should write for a copy 
of Bnlletiu 132, of the Cornell Expetiuent Station, Ithaca, N. Y. 



lip 
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It may happen, however, — as it did in a pan of seed which I 
sowed a few days ago — that one or two of the plants may look 
like that shown in Fig. 2. Here the seed seems to 
have come up on top of the plant, and one is reminded 
of the curious way in which beans come up on the 
stalk of the young plant. If we were to study the 
matter, however, — as we may do at a future time — 
we should find a great difference in the waj's in which 
the squashes and the beans raise their ^^ . -^ -^ 

seeds out of the ground. It is not our 

° . , , 3. CerminatianjuH 

purpose to compare the squash and btginmng. 
the bean at this time, but we are curious to know 
why one of these squash plants brings its seed up out 
of the ground whilst all the others do not. In order 
to find out why it is, we must ask the plant, and this 
»■ -^""^/^ asking is what we call an experiment 
M^^'ti'n' ^^ ^^y ^^^ pull up the two plants. Thefirstone 
■!'■'*«*«"■* (Fig. i) will be seen to have the seed-coats still at- 
tached to the very lowest part of the stalk below the soil, but the 
other plant has no seed at that point. We will now plant more 
seeds, a dozen or more of them, so that we shall 
have enough to examine two or three times a 
nunmi day for several days. A day or two after the 
andftg. seeds are planted, we shall find a little point or 
root-like portion breaking out of the sharp end of the 
seed, as shown in Fig. 3. A day later this root portion 
has grown to be as long as the seed itself (Fig. 4), and it has 
turned directly downwards into the soil. But 
there is another most curious thing about this 
germinating seed. Just where the root is 
breaking out of the seed (shown at a in Fig. 4), 
there is a little peg or projection. In Fig. 5, 
about a day later, the root has grown still longer, and this 
peg seems to be forcing the seed apart. In Fig. 6, however, 
it will be seen that the seed is really being forced apart by 
the stem or the stalk above the peg, for this stem is now 
growing longer. The lower lobe of the seed has attached 
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to the peg (seen at a, Fig. 6), and the seed> 
leaves are trying to back out of the seed. 
Fig. 7 shows the seed still a day later. The 
root has now produced many branches and 
has thoroughly established itself in the soil. 
The top is also growing rapidly and is still 
backing out of the seed, and the seed-coats are still 
firmly held by the obstinate peg. , — - 

Whilst we have been seeing all these .^K^^^ST 
curious things in the seeds which we 7!!, J! ! ■ 
have dug up, the plantlets which we comtmtup. 

have not disturbed have been coming through the soil. 
If we were to see the plant in Fig. 7, as it 
was "coming up," it would look like Fig. 8. 
It is tugging away trying to get its head out 
of the bonnet which is pegged down uRder- 
neath the soil, and it has "got its back up" 
in the operation. In Fig. 9, it has escaped 
from its trap and it is laughing and growing 
in delight. It must nowstraighten itself up, 
as it is doing in Fig. 10, and it is soon standing 
proud and straight, as in Fig. i . We now see that 
the reason why the seed came up on 
the plant in Fig, 2, is because in ( 
some way the peg did not hold the 
seed-coats down (see Fig. 13), and 
the expanding leaves are pinched ' 
together, and they must get them- ^ atJ%£ftU'^ 
selves loose as best they can. "■"■ 

There is another thing about this curious squash 
plant which we must not fail to notice, and this is 
the fact that these first two leaves of the plantlet 
out of the seed and did not grow out of the 
plant itself. We must notice, too, that these leaves 
are much smaller when they are first drawn out of 
the seed than they are when the plantlet has 
straightened itself up. That is, these leaves in- 
crease very much in size after they reach the light 
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and air. The roots of the plantlet are now established in the 
soil and are taking in food which enables the plant to grow. 
The next, " 
i^leaves which ( 
appear will 
Mibe very dif- 
"* ■ ferent from 
these first or seed leaves. These 
J,|[ later ones are called the true leaves. 

.'He They grow right out of the little 
plant itself. Fig. 1 1 shows these 
true leaves as they appear on a 
young Crookneck squash plant, and the plant now begins to 
look much like a squash vine. 

We are now curious to know how the stem grows when it 
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backs out of the seeds and pulls the little seed leaves with it, 
and how the root grows downwards into the soil. Now let us 
pull up another seed when it has sent a single root about two 
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inches deep into the earth. We will wash it very carefully and 
lay it upon a piece of paper. Then we will lay a ruler along- 
side of it, and make an ink mark one-quarter of an inch from 
the tip, and two or three other marks at equal distances above 
(Fig. I2).* We will now carefully replant the seed. Two days 
later we will dig it up, when we shall most likely find a condi* 
tion something like that in Fig. 13. It will be seen that the 
marks E, C, B, are practically the same distance apart as before 
and they are also the same distance from the peg AA. The 
point of the root is no longer at DD, however, but has grown on 
to F. The root, therefore, has grown almost wholly in the end' 
portion. 

Now let us make a similar experiment with the stem or stalk. 
We will mark a young stem, as at A in Fig. 14 ; but the next 
day we shall find that these marks, see farther apart than when 
we made them (B, Fig. 14). The marks have all raised them- 
selves above the ground as the plant has grown. The stem, 
therefore, has grown between the joints rather than from the 
tip. The stem usually grows most rapidly, at any given time, 
at the upper or younger portion of the joint (or internode) ; 
and the joint soon reaches the limit of its growth and becomes 
stationary, and a new one grows out above it. 



Natural sdftice consists in two things, — seeing what you look at, and 
drawing proper conclusions from what you ite. 



' Note. — Common ink will not answer for ibis puqwse becaase it '' rans " 
when ibe root is wel, bnt indelible ink, used for marking linen or (or drawing, 
shoald be used. It should also be said tbat tbe root of the common pampkin, and 
of the snnimer bosh squashes, is loo fibrODs and branchy Tor this lest. It should 
be staled, also, that the root does not grow at its very tip, bat chiefly in a narrow 
zone just back of the tip 1 but the determination of this point is rather too difficult 
for Ihe beginner, and, moreover, i( is foreign ID the purpose ol this tract. 
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To THE Teacher: 

This is the first of a proposed series of leaflets designed to suggest 
methods of presenting nature-study upon common-place subjects. This 
is a new field of effort for the College of Agriculture, and we therefore 
look upon the methods as largely experimental. We are endeavoring to 
determine the best way of interesting children in country life. You can 
give us many suggestions, and lee should Hie a free expression of your 
opinions and experiences. It should be borne in mind that the object of • 
these lessons is not to impart direct and specific information, but to train 
the child in the powers of seeing and inquiring. The teacher should keep 
the attention of the pupil closely fixed upon the germinating seed {when the 
subject of this leafiet is under review), asking Mm to describe everything 
which he sees. Require that the pupil sees all that is specified in this 
leafiet, and endeavor to lead him on to see things which are net here de- 
scribed. Once the inquiry is started, you will no doubt be aile to conduct 
other similar experiments from time to time. If questions come up 
which you cannot answer, write them to us and we may be able to help 

^' suggest that you ask your pupils to write short compositions 
upon these lessons and to make sketches of the observations, and that you 
send us some of these from time to time, in order thai we may learn 
how the experiment is working. We do not care for the best essays 
alone, but simply the average. The suggestions which we obtain from 
teachers will aid us greatly in the preparation of future leaflets. 
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How a Candle Burns. 

BY 080RGB W. C&VAKADGH. 

I. Oxygen. 

Light the candle and place it upon a 
piece of blotting paper. 

Ques. What do you see burning ? 
Ans. The candle ; or the wick and 
wax (or tallow). 

Ques, Is anything burning besides 
the candle ? 

The answer will probably be " No." 
Well, let us see. Place the lamp chim- 
ney over the lighted candle, and partly 
cover the top by a piece of stifT paper, 
as in Fig. 1 5. Ask the pupils to observe 
and describe how the flame goes 
• out ; i. e., that it is gradually ex- 
tinguished and does not go out 
instantly. 

Ques. Why did the flame go 

15. T%t ttginnint e/ IMt ix^trimtnl, mil- > 

The probable answer will be, "Because there was no air." 
(If there was no air within the chimney, some could have entered 

NoTI TO THE Tbacher. — The milerUU needed for this exerciae are a piece 
ol candle about two inches lonf, a tamp chiniKejr <one with a plain top l» best), a 
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at the top.) Place a couple of pencils beside the relighted can- 
dle and on them the chimney, as in Fig. 16. 

Ques. What is the difference between the way in which the 
candle burns now and before the chimney was placed over it ? 
Ans. It flickers, or dances about more. 
Ques. What makes boys and girls feel like dancing about 
when they go out from a warm school room ? 
Ans. The fresh air. 
Ques. What makes the flame dance 
or flicker when the chimney is raised by 
the pencils ? 

Ans. Because it gets fresh air under 
the chimney. 

Repeat the first experiment, in which 
the flame grows gradually smaller till it 
rs extinguished. 

Ques. Whynowdoestheflamedieout? 
Ans. Because it had no fresh air. 
Ques. Is it really necessary to have 
fresh air in order to keep a flame burning? 

Ans. Yes ; since otherwise the c 
die would continue to burn until it is all 
used up. ___ 

To prove this further, let the 
candle be relighted. Place the 
, chimney over it, now having 
the top completely closed by a >« supplying air HndtmiaUi th 
piece of paper. Have ready a lighted splinter or match, and 

pieceof while crockerjr or window glass, a piece of line wire about sii inches long, 
a bii or quicklime about half the size ol on egg, and some matches. All a( these, 
with the possiole exception of the qqicklime, am be obluned in any household. 
If you perform (he enperimenl requiring the lime, be sure that yo'a start with a fresh 
piece of quick or stone lime, which can be ha<l of any lim: ot cement dealer. Dar- 
ing the performance of the following simple experiments, ask your pupils to describe 
to you what ihey see you do at each step. The qoestions inserted in the text are 
ofTered merely as suggestions in the developing of the desired ideas. The answers, 
which are inletided only lor the teacher, are those which it is desired shall be given 
by the pupils. 
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just as soon as the candle is extinguished remove the paper 
from the chimney-top and thrust in the lighted splinter. 

Ques. Why does the light on the splinter go out ? 

Ans. Because there is no fresh air inside the chimney. 

Ques. What became of the freshness that was in the air ? 

Alts. It was destroyed by the burning candle. 

Evidently there is some decided difference between fresh air 
and air from which the freshness has been burned, since a Rame 
can continue to burn only in air that has the quality known as' 
freshness. This quality in fresh air is due to a gas which has 
the name of oxygen, and which is represented by the letter O. 

Ques. Why was the splinter put out instantly while the 
candle flame died out gradually ? 

Ans, When the splinter was thrust in, the air had no fresh- 
ness or oxygen at all, while when the candle was placed under 
the chimney it had whatever oxygen was originally in the air 
within the chimney. 

Endeavor to have this point clearly understood : that the 
candle did not go out as long as the air had any oxygen and 
that the splinter was extinguished immediately because there 
was no oxygen left. Relight the candle. Our second question 
may now be repeated : 

Ques. Is anything else burning besides the candle ? 

Ans. Yes; the oxygen of the air. 

When the subject of the necessity of fresh air and conse- 
quently of oxygen for the burning of the candle seems to be 
understood, the following questions, together with any others 
which suggest themselves, may be asked. 

What is the reason that draughts are opened in stoves ? 

Why is the bottom of a " burner " on a lamp always full of 
holes ? 

II. Carbon. 

Let us now observe the blackened end of a burned match or 
splinter. This black substance is usually known by the name 
of charcoal and if handled will blacken the fingers. Try this. 
The same substance is found on the bottoms of kettles which 
have been used over a wood fire, only it is a fine powder. 
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Let us see what was burning when the candle was lighted, 
besides the oxygen in the air. Reh'ght the candle and hold the 
porcelain or glass about an inch above the bright part of the 
flame'. 

Qites. What happens to it there ? 

Next lower it directly into the flame. (Fig. 1 7.) 

Ques. What is the black stuff that gets onto the glass ? 

Look closely and see whether it is not 
deposited here also as a flne powder. 

Ques. Will this deposit from the candle 
blacken the Angers ? 

Instead of using the name charcoal for 
this black substance, let us call it carbon 
(represented by C), the better name, be- .^j ^ 

cause there are several kinds of carbon, ^SsSI t ^ 
and charcoal is only that kind which is T 7^, „,^„ trmiim 
rather light and easily blackens the hands. ougioa. 

Some other kinds are the diamond, coal and the black substance 
in lead pencils. This last kind is called graphite. These are 
all much harder than charcoal. 

The carbon from the candle flame came mostly from the wax 
or tallow ; only a very small portion came from the wick. 

It cannot be seen in the tallow, neither can it be seen in un- 
bumed wood, and yet it can be found when the wood is partly 
burned. The condition in which the carbon exists in the tallow 
or wood may be explained in a later lesson. At present it 
suffices that it is there. 

Why, now, is the glass blackened when held in the flame and 
not when held just directly above it ? It is because the carbon 
from the candle has not been completely burned at the middle 
of the flame; but it is burned beyond the bright part of the 
flame. When the glass is held in the flame, the carbon that is 
not yet completely burned is deposited on it, because it is cooler 
than that in the surrounding flame. 

A fine deposit of carbon can be had from any of the luminous 
parts of the flame ; and it is these thousands of httle particles of 
carbon, getting white hot, which glow like coals in the stove and 
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make the light. Just as soon as they are completely burned, 
there is no more light, the same as coals cease to glow when 
burned to ashes. 

III. Carbon dioxid. 

Let us now enquire what becomes of the carbon that we find 
in the bright part of the flame and of the oxygen that was in the 
air in the lamp chimney. When the candle was extinguished 
within the chimney there was no oxygen left, as shown by the 
lighted splinter which was put out immediately. Neither could 
any of the particles of carbon be found except on the wick. 
Yet they both still exist within the chimney but in an entirely 
different condition than before. While the candle was burning 
the little particles of carbon that we find ascending in the flame 
are joining with the oxygen of the air and making an entirely 
new substance. This new substance is a gas like oxygen and 
can not be seen in the air. 

Ques. Of what two substances is this new substance made? 

Ans. Carbon and Oxygen, 

What shall we call this substance? Since it is made of car- 
bon and oxygen it ought, if possible, to have a name that will 
show its composition. Its name is carbon dioxid. The words 
carbon and oxid show of what it is made and the prefix di, 
which means two, shows that it contains twice as much oxygen 
as carbon. This is represented by the formula CO,. 

Place the bit of quicklime in about half a glass of water on 
the day previous to the experiment. When ready for use there 
will be a white sediment at the bottom and a thin white scum 
on the top of the clear lime water. Call the attention of the 
pupils to this white scum as a question about it will follow. 
Make a loop in the end of the piece of wire by turning it around 
the point of a lead pencil. Remove the scum from the lime 
water with a piece of paper and insert the loop into the clear 
water. When withdrawn, the loop ought to hold a film of clear 
water. Pass the wire through a piece of cardboard or stiff 
paper, and arrange as shown in Fig. i8. 

Place the chimney over the lighted candle. Lower the loop 
into the chimney and cover the top of the chimney with the 
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The cloudiness in clear 



14 

paper. Withdraw the wire a couple of minutes after the candle 
goes out. Note the cloudy appearance of the film of water on 
the wire. The cloudiness was caused by the carbon dioxid 
formed while the candle was burning. 

Omitting the candle, hang the freshly wetted wire in the 
empty chimney. Let the film of lime water remain within the 
chimney for the same length of time as when the candle 1 
used. It does not become cloudy now. 
lime water is a test or indication that 
carbon dioxid is present. 

Qu€S. What caused the white scum 
on the lime water which stood over 
night ? 

Ans. Some CO, in the air. 

Ques. How does the CO, get into 
the air ? 

Ans. It is formed whenever wood, 
coal, oil or gas is burned. 

The amount of CO, in ordinary air 
is very small, being only three parts 
in ten thousand. If the lime water in 
the loop be left long enough in the air 
it will become cloudy. The reason it 
clouds so quickly when the candle is 
being burned is that a large amount 
of COj is formed. Besides being made 
by real flames, CO, is formed every '"■ ""'"'"■'"■«-""""/'""'"«' 
time we breathe out air. Renew the film of water in the loop 
and breathe against it gently for two or three minutes. 

The presence of CO, in the breath may be shown better by 
pouring off some of the clear Hme water into a clean glass and 
blowing into it through a straw. 

An interesting question to end the lesson with is : Why does 
water put out a fire ? The answer is, not alone because it wets, 
but because it cools the carbon, which must be hot in order to 
unite with the oxygen, and prevents the oxygen of the air from 
getting as near the carbon as before. 
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To THE Teacher: 

This is the second of a proposed series of leaflets designed to 
suggest methods of presenting nature study upon common-place 
subjects. This is a new field of effort for the College of Agri- 
culture, and we therefore look upoti the metliods as largely ex- 
perimental. We are endeavoring to determine the best way of 
interesting children in country life. You can give us many 
suggestions, and we should like a free expression of your opinions 
and experiences. It should be borne in mind that the object of 
these lessons is not to impart direct and specific information, but 
to train the child in the powers of seeing and inquiring. The 
teacher should keep the attention of the pupil closely fixed upon 
the experiments, asking him to describe everything which he sees. 
Require that the pupil sees all that is specified in this leaflet, 
and endeavor to lead him on to see things which are not here 
described. Once the inquiry is started, you will no doubt be able 
to conduct other similar experiments from time to time. If ques- 
tions come up which you cannot anszver, write them lo m and we 
may be able to help you. 

We suggest that yon ask your pupils to write short compositions 
upon these lessons and to make sketches of the observations, and 
that you send us some of these from time to time in order that we 
may learn how the experiment is working. We do not care for 
the best essays alone, but simply the average. The suggestions 
which we obtain from teachers will aid us greatly in the prepara- 
tion of future leaflets. We should particularly appreciate sug- 
gestions as to the most useful subjects to be taken up in these tracts. 
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Teacher's Leaflets on 
Nature- Study. 

NO, 3. 
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TEACHER'S LEAFLETS 

rOR UBE IN THE PUBLIC SCHOOLS. 

THE COLLEGE OF AGRICULTURE, 
CORNELL UNIVERSITY, 

ITHACA, N. y. 
iHiud imder Chapter iiB 
of tbc Lawm of 1K97. I. P. ROBERTS, OlBECTOH. 

Four Apple Twigs. 

BV L- H, BAII.EV. 

The other day, as I walked through an apple orchard for the 
first time since the long winter had set in, I was struck by the 
many different shapes and sizes of the limbs as I saw them 
against the blue-gray of the February sky. I cut four of them 
in passing, and as I walked back to the house I wondered why 
the twigs were all so different; and I found myself guessing 
whether there would be any apples next summer. 

Now, I have had pictures made of these four little apple limbs. 
Let us look them over and see if they have any story to tell of 
how they grew and what they have set out to do. 

I. 

One of these twigs (Fig. 19) was taken from a strong young 
tree which, I remember, bore its first good crop of apples last 
year. This simple twig is plainly of two years' growth, for the 
" ring " between the old and new wood is seen at B. That 
is, the main stem from the base. up to B grew in 1895, and the 
part from B to the tip grew in 1896, But the buds upon these 
two parts look very unlike. Let us see what these differences 
mean. 

We must now picture to ourselves how this shoot from B to 
10 looked last summer whilst it was growing. The shoot bore 
leaves. Where ? There was one just below each bud ; or, to be 
more exact, one bud developed just above each leaf. These 
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buds did not put out 
present size and then 
What are these 
do in 1 897 ? We can 
just one year and 
(or older) part 0/ the 
(below B) the buds 
Therefore, they must 
no leaves bomebelow 




each of these branches 
the growth in the 
to be simple buds at 
branches. 

But the strangest 2| 
has not yet been seen, 
sizes, and three of 
stripped the others 
ent kind. It should 
lowermost bud (at 1) 
perfectly dormant 
will be seen, then, 
smallest branches are 
and the three strong 
the last year's growth. 

If, now, we picture 
of 189s, we will see 



leaves. They simply grew to their 
stopped. 

buds of the tip shoot proposing to 
answer this question by going back 
seeing what the buds on the tower 
shoot did in 1 896. Upon that part 
seem to have increased in size, 
have grown last year. There were 
these buds in 1 896, but a cluster of 
leaves came out 
ofeachlittlebud 
in the spring. 
As these leaves 
expanded and 
grew, the little 
bud grew on ; 
that is, each bud 
grew into a tiny 
branch, and 
when fall came 
had a bud on its end to continue 
year to come. What we took 
2, 3, 4, 5, 6 are, therefore, little 

part of this wonderful little twig 
— the branches are of different 
them (7, 8, 9) have so far out- 
that they seem to be of a diflfer- 
be noticed, too, that the very 
never grew at all, but remained 
during the entire year i8g6. It 
that the dormant bud and the 
on the lower part of the shoot, 
branches are at the very tip of 



the twig as it looked it 
that it consisted of 



the fall 
1 single 
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shoot, terminating at B. It had a large termi- 
nal bud (like those at ;, 8, 9, 10), and this bud I 
pushed on into a branch in 1896, and three ' 
other buds near the tip did the same thing. 

Why did some of these branches grow to be 
larger than others ? " Simply because they were 
upon the strongest part of the shoot, or that part 
where the greatest growth naturally takes place," 
some one will answer. But this really does not 
answer the question, for we want to know why 
this portion of the shoot is strongest. The real 
reason is because there Is more sunlight and more 
room on this outward or upward end. In 1897, — 
if this shoot had been spared — each of these four 
largest twigs (7,8,9, 10) would have done the 
same thing as the parent twig did in 1896: each 
would have pushed on from its end, and one or 
two or three other strong branches would prob- 
ably have started from the wrong side buds near 
the tips, the very lowest buds would, no doubt, 
have remained perfectly inactive or dormant for 
lack of opportunity, and the intermediate buds 
would have made short branches hke 2,3,4,5,6. 
In other words, the tree always tries to grow on- 
ward from its tips, and these tip shoots eventually 
become strong branches, unless some of them die 
in the struggle for existence. What, now, be- 
comes of the little branches lower down ? 

IT. 
From another apple tree I took the twig 
shown in Fig. 20. We see at once that it is very 
unhke the other one. It seems to be two years 
old, one year's growth extending from the base 
up to 7, and the last year's growth extending 
from 7 to 8 ; but we shall see upon looking closer 
that this is not so. The short branchlets at 3, 4, 
5, 7 are very different from those in Fig. 19. 
They seem to be broken off. The fact is that j 
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the broken ends shown where the apples were borne in 1896. 
The branchlets that bore them, therefore, must have grown in 
1895, and the main branch, from i to 7, grew in 1894. It is 
plain, from the looks of the buds, that the shoot from 7 to 8, 
grew last year, 1 8g6. 

Starting from the base, then, we have the main twig growing 
in 1894 ; the small side branches growing in 1895 ; these little 
branches bearing apples in 1896, and the terminal shoot also 
growing in iSgfr. Why was there no terminal shoot growing 
in 1895 ? Simply because its tip developed a fruit-bud (at 7) 
and therefore could not send out a branch ; for there are two 
kinds of buds, — the small pointed leaf-bud and the thick blunt 
fruit-bud. If the branchlets 3, 4, 5, 7. are two years old, the 
dormant buds — i, 2 — must be the same age. That is, for two 
long years these little buds have been waiting for some bug to 
eat off the buds and leaves above, or some accident to break 
the shoot beyond them, so that they might have a chance to 
grow ; but they have waited in vain. 

We have now found, therefore, that the little side shoots 
upon apple twigs become fruit-branches or fruit-spurs, whilst 
the more ambitious branches above them are making a great 
display of stem and leaves. 

But will these fruit-spurs bear fruit again in 1897 ? No. The 
bearing of an apple is hard work, and these spurs did not have 
enough vitality left to make fruit-buds for the next year; but 
they must perpetuate themselves, so they have sent out 
small side buds which will bear a cluster of leaves and grow into 
another little spur in 1897, and in that year these new spurs 
will make fruit-buds for bearing in 1898. Tlie side bud is 
plainly seen on spur 5, also on spur 4, whilst spur 7 has sown 
a seed, so to speak, in the bud at 6. It is therefore plain why 
the tree bears every other year. 

III. 
There was one tree in the orchard from which the farmer had 
not picked his apples. Perhaps the apples were not worth pick- 
ing. At any rate, the dried apples, shriveled and brown, are 
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still hanging on the twigs, and even the birds do not seem to 
care for them. I broke off one of these twigs (Fig. 21). Let 
us see how many apples this curious twig has borne. We can 
tell by the square-cut scars. An apple was once .borne at 1, 
another at 2, another at 4, another at 5, another at 6, and 
another at 7, — and at 7 thei£ will be a scar when the apple falls. 
Six apples this modest shoot has borne ! And I wonder how 
many of them got ripe, or how many were taken by the worms, 
or how many were £ateo by the little boys and girls on their 
way to school ! 

A Curious thing happened when the fruit was growing at 2. 
Two side buds started out, instead of one, and both of them grew 
the next year. But one of the little branchlets fell sick and died, 
or a bug nipped off its end, or it starved to death ; and the grave 
is still marked by the little stick standing up at 3. The other 
branchletthrived, and eventually bore apples at 4, 5. 6 and 7. 

I have said that these fruit-spurs bear only every other year ; 
then, if this branch has borne six apples, it must be twelve 




Fig. il.~A fruil-spur which has borne six apples. Half size. 

years old. The truth is that it is about twenty years old, for 
some yea.rs it failed to bear; but the age cannot be traced out 
in the picture, although any little boy or girl with bright eyes 
could soon learn to trace out yearly rings on the shoot itself. 
IV. 
The last shoot which I got that day has a whole volume of 
history in it, and I cannot begin to tell its story unless I should 
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Fig. ai.—j4 seven-year old apple twig and its curious history. Half: 
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write a small book. But we will trace out its birthdays and 
see how many apples it has home. It is shown in Fig. 22, and 
bec^se it is so long I have had to break it in two several times 
to get it on the page. It begins at A, and is continued at B, 
C, D, E, and F. 

Let us count the yearly rings and see how old the whole limb 
is. These rings are at 28, 26, D, 12, I, — fiveofthem; andasthe 
shoot grew one year before it made any ring, and another year 
made no increase in length — as we shall presently see — the whole 
branch must be seven years old. That is, the limb probably 
started in 1890." Let us begin, then, at A, and follow it out. 

1890. Started asaspurfrum themainbranch, A.and grewto i. 

1891. Apple borne at i. This apple did not mature, however, 
as we can readily see by the smallness of the scar. In this 
year, two side buds developed to continue the spur the next 
year. 

1892. Gave up its desire to be a fruit-spur, and made a strong 
growth on to 1 2. For some reason, it had a good chance 
to grow. Perhaps the farmer pruned the tree, and thereby 
gave the shoot an opportunity; or perhaps he plowed and 
fertilized the land. 

In the meantime one of the side buds grew to 3, and the 
other to 7, and each made a fruit-bud at its end, 

1893. Shoot grew lustily, — on toD. 

The fruit-bud at 3 bore an apple, which probably matured, 
as shown by the scar 2. Two side buds were formed be- 
neath this apple to continue the spur next year. 

The fruit-bud at 7 bloomed, but the apple fell early, as 
shown by the small scar. Two side buds were formed. 

The buds upon the main shoot — i to 1 2 — all remained 
dormant. 



* It ii ittDj iropMtible lo tell whether (he thoot ttarted from the limb A in 1889 
ot 1890, withoDI knowing the age of A ; lor the >par aujr hare dereloped it* bloi- 
Mm bud at the end in either the fir*t or second year of its life. Tliat ii, janng 
(rqit-*i^ri somelJinei malcea bloiiom bad the very jeu thef start, bat Iheyoflener 
" ttand still " Ihe second year and delay the blossom bad until that lime. 
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r894 Shoot grew from D to beyond E. 

Side bud of z grew to 4, and made a fruit-bud on its end ; 
the other side bud grew on to 5, and ttiere made a fruit-bud. 

Side bud of 7 grew on to 10, and the other one to 8, each 
ending in a fruit-bud. 

Buds on old shoot — i to 12 — still remained dormant. 

Some of the buds on the 1 893 growth — 12 to D — remained 
dormant, but some of them made fruit-spurs, — 14, 16, 17, 
18, 19, 20, 21, 22, 23. 

1895. Shoot grew from beyond E to 28. 

Flowers were borne at 4 and 5, but at 4 the fruit fell early, 
for the five or six scars of the flowers can be seen, showing 
that no one of them developed more strongly than the other; 
that is, none of the flowers "set." A fairly good fruit was 
probably borne at 5. At the base of each, a bud started to 
continue the spur next year. 

Upon the other spur, flowers were borne both at 8 and 10. 
, At 10 none of the flowers set fruit, but a side bud developed. 
At 8 the fruit partially matured, and a side bud was also 
developed. 

The buds upon the old stem from 1 to 12 still remained 
dormant. 

Some of the spurs on the 1893 growth — 12 to D^-devel- 
oped fruit-buds for bearing in 1896. 

Some -of the buds on the 1894 growth — U to beyond E — 
remained dormant, but others developed into small fruit- 
spurs. One of these buds, near the top of the 1894 growth, 
threw out a long shoot, starting from E; and the bud at 26 
also endeavored to make a long branch, but failed. 

1 896. Main shoot grew from 28 to the end. 

The side bud below 4 (where the fruit was borne the year 
before), barely lived, not elongating, as seen above 3, This 
branch of the spur is becoming weak and will never bear 
again. The side bud of 5, however, made a fairly good 
spur and developed a fruit-bud at its end, as seen at 6. 

The side bud of 10 grew somewhat, making the very short 
spur 1 1. This branchlet is also getting weak. The bud of 
8, however, developed a strong spur at 9. Both 1 1 and 9 
bear fruit-buds, but that on 1 1 is probably too weak ever to 
bear fruit again. In fact, the entire spurs, from 1 to 6 and 
I to 9, are too weak to be of much account for fruit-bearing. 
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Thisyear several of the spurs along the 1893 growth — 12 
to D — bore flowers. Flowers were borne from two buds on 
the first one {at 13 and 14), but none of the flowers "set" 
One of the little apples that died last June still clings to the 
spur, at 14. A side bud, 1 5, formed to continue the spur in 
1897. Flowers were borne at 16,20, 21 and 23, but no 
apples developed. Upon 16 and 20 the flowers died soon 
after they opened, as seen by the remains of them. Upon 23 
one of the flowers set an apple, but the apple soon died. 
The spurs 1 7 and 1 8 are so weak that they have never made 
fruit-buds, and they are now nearly dead. The spurs 19 and 
22 have behaved differently. Like the others they grew in 
1894 and would have made terminal fruit-buds in 1S95, and 
would have borne fruit in 1896; but the terminal buds were 
broken off in the fall or winter of 1894, so that two side buds 
developed in 1895, ^'^'^ each of these developed a fruit-bud 
at its end in 1896 in the spur 19, but only o>ie of them de- 
veloped such a bud in 22. Upon these spurs, therefore, 
the bearing year has been changed. 

Upon the growth of 1894 — D to beyond E — only three 
spurs have developed, Nos. 24, 25, 26. These started out 
in 1895, and two of them — 25 and 26 — have made large, 
fat buds which are evidently fruit-buds. The shoot at E 
grew on to EE, and all the buds on its lower two-year old 
portion remained dormant. 

On the 1895 growth — from beyond E to 28 — all the buds 
remained dormant save one, and this one — 27 — made only 
a very feeble attempt to grow into a spur. 
The buds upon the 1892 growth — i to 12 — are still dormant 
and waiting for an opportunity to grow. 

What an eventful history this apple twig has had ! And yet 
in all the seven years of its life, after having made lifteen efforts 
to bear fruit, it has not produced a single good apple! The 
fault, therefore, does not lie in the shoot. It has done the best 
it could. The trouble has been that the farmer cither did not 
give the tree enough food to enable it to support the fruits, or 
he did not prune the tree so as to give the twig light and room, 
or he allowed apple-scab or some other disease to kill the young 
apples as they were forming. I am wondering, therefore, if, 
when the trees fail to bear, it is not quite as often the fault of 
the fanner as it is of the trees ? 
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To THE Teacher: 

This is the third of a proposed series of leqfiets designed to sug- 
gest methods of presenting nature-study upon common-place sub- 
jects. This is a new field of effort for the College of Agriculture, 
andue therefore look upon the methods as largely experimental. 
We are endeavoring to determine the best ivay of interesting chil- 
dren in country life. You can give us many suggestions, and we 
should like a free expression of your opinions and experiences. 
It should be borne in mind that the object of these lessons is not 
to impart direct and specific information, but to train the child 
in the powers of seeing and inquiring. We suggest that you 
familiarise yourself thoroughly with the apple twigs in these four 
lessons, and then collect a few twigs and examine them for your- 
self When you think that you understand such twigs, collect 
some more (or have the children collect them), and giving each 
Jupil one, conduct an observation on them. If this work is done 
^now whilst the twigs are dormant, you will find the children to 
be greatly interested in the trees when the buds begin to burst. 
'Ome the inquiry is started, you will no doubt be able to conduct 
■other similar observations from time to time. If questions come 
tip which you cannot answer, write them to us and we may be 
able to help you. 

We suggest that you ask your pupils to write short compositions 
upon these lessons and to make sketches of what they see, and 
Ihat you send us some of these from time to time in order that we 
snay learn how the experiment is working. We do not care for 
the best essays alone, but simply the average. The suggestions 
which we obtain from teachers will aid us greatly in the prep- 
^ration of future leaflets. 
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A Children's Garden. 

BV L. K. BAILBV. 

We want every school child in the State to grow a few plants 
this summer. We want everyone of them to learn something 
of why and how plants grow, and the best and surest way to 
learn Is to grow the plants and to watch them carefully. We 
want everyone to become interested in everything that lives and 
grows. It does not matter so very much just what kinds of 
plants one grows, as it does that he grows something and grows 
it the best that he knows how. We want the children to grow 
these plants for the love of it, — that is, for the fun of it — and 
so we propose that they grow flowers ; for when one grows 
pumpkins and potatoes, and such things, he is usually thinking 
of how much money he is going to make at the end of the sea- 
son. Yet, we should like some rivalry in the matter in every 
school, and we therefore propose that a kind of a fair be held 
at the school house next September, soon after school begins, 
so that each child may show the flowers which he has grown. 
What a jolly time that will be ! 

Now, we must not try to grow too many things or to do too 
much. Therefore, we propose that you grow sweet peas and 
China asters. They are both easy to grow, and the seeds are 
cheap. Each one has many colors, and everybody likes them. 
Now let us tell you just how we would grow them. 

1. The place. — Never put them — or any other flowers — in 
the middle of the lawn, — that is, not out in the center of the 
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yard. They do not look well there, and the grass roots run 
under them and steal the food and moisture. I am sure that 
you would not like to see a picture hung up on a fence-post. 
It has no background, and it looks out of place. The picture 
does not mean anything when hung in such a spot. In the 
same way, a flower bed does not mean anything when set out 
in the center of a lawn. We must have a background for it, 
if possible, — a wall upon which to hang it. So we will put the 
flower bed just in front of some bushes or near the back fence, 
or alongside the smoke-house, or along the walk at the side of 
the house or in the back yard. The flowers will not only look 
better in such places, but it will not matter so much if we make 
a failure of our flower bed ; there are always risks to run, for 
the old hen may sctatch up the seeds, the cow may break into 
the yard some summer night, or some bug may eat the plants up. 

Perhaps some of the children may h've so near to the school- 
house that they can grow their plants upon the school grounds, 
and so have sweet peas and asters where there are usually 
docks and smartweeds. Grow them alongside the fence, or 
against the schoolhouse If there is a place where the eaves will 
not drip on them. 

2. How to make the bed. — Spade the ground up deep. Take 
out all the roots of docks and thistles and other weeds. Shake 
the dirt all out of the sods and throw the grass away. You may 
need a little manure in the soil, especially if the land is either 
very hard or very loose and sandy. But the manure must be 
very fine and well mixed into the soil. It is easy, however, to 
make sweet pea soil so rich that the plants will run to vine and 
not bloom well. 

Make the bed long and narrow, but not narrower than three 
feet. If it is narrower than this, the grass roots will be apt to 
run under it and suck up the moisture. If the bed can be got 
at on both sides, it may be as wide as five feet. 

Sow the seeds in little rows crosswise the bed. The plants 
can then be weeded and hoed easily from either side. If the 
rows are marked by little sticks, or if a strong mark is left in 
the earth, you can break the crust between the rows (with a 
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rake) before the plants are up. The rows ought to be four or 
five inches further apart than the width of a narrow rake. 

3. Hov) to water ilie plants. — I wonder if you have a water- 
ing-pot ? If you have, put it where you cannot find it, for we 
are going to water this garden with a rake ! We want you to 
learn, in this little garden, the first great lesson in farming, — 
how to save the water in the soil. If you learn that much this 
summer, you will know more than many old farmers do. You 
know that the soil is moist in the Spring when you plant the 
seeds. Where does this moisture go to ? It dries up, — goes 
off into the air. If we could cover up the soil with something, 
we should prevent the moisture from drying up. Let us cover 
it with a layer of loose, dry earth ! We will make this covering 
by raking the bed every few days, — once every week anyway, 
and oftener than that if the top of the soil becomes hard and 
crusty, as it does after a rain. Instead of pouring water on the 
bed, therefore, we will keep the moisture in the bed. 

If, however, the soil becomes so dry in spite of you that the 
plants do not thrive, then water the bed. Do not sprinkle it, , 
but water it. Wet it clear through at evening. Then in the 
morning, when the surface begins to get dry, begin the raking 
{^ain to keep the water from getting away. Sprinkling the 
plants every day or two is one of the surest ways to spoil them. 

4. When and how to sow. — The sweet peas should be put in 
just as soon as the ground can be dug, even before frosts 
are passed. Yet, good results can be had if the seeds are put 
in as late as the loth of May. In the sweet pea garden at Cor- 
nell last year, we sowed the seeds on the 20th of April, This 
was about right. The year before, we sowed them on the 30th. 
If sown very early, they are likely to bloom better, but they 
may be gone before the middle of September. The blooming 
can be much prolonged if the flowers are cut as soon as they 
begin to fade. 

Plant sweet peas deep, — two to three or sometimes even four 
inches. When the plants are a few inches high, pull out a part 
of them so that they will not stand nearer together than six 
inches in the row. It is a good plan to sow sweet peas in 
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double rows, — that is, put two rows only five or six inches apart 
— and stick the brush or place the chicken-wire support between 
them. 

China asters may be sown from the middle of May to the 
first of June. In one large test at Cornell, we sowed them the 
4th of June and had good success, but this is rather later than 
we would advise. The China asters are autumn flowers, and 
they should be in their prime in September and early October. 

Sow the aster seed shallow, — not more than a half inch deep. 
The tall kinds of asters should have at least a foot between the 
plants in the row, and the dwarf kinds six to eight inches. 

Sometimes China asters have rusty or yellow spots on the 
undersides of their leaves. This is a fungous disease. If it 
appears, have your father make some ammoniacal carbonate of 
copper solution and then spray them with it ; or Bordeaux 
mixture will do just as well or better, only that it discolors the 
leaves and flowers. 

5. IVAat varieties to choose. — In the first place, do not plant 
too much. A garden which looks very small when the pussy- 
willows come out and the frogs begin to peep, is pretty big in 
the hot days of July. A garden four feet wide and twenty feet 
long, half sweet peas and half asters, is about as big as most 
boys and girls will take care of. 

In the next place, do not get too many varieties. Four or 
five kinds each of peas and asters will be enough. Buy the 
named varieties, — that is, those of known colors — not the mixed 
packets. If you are very fond of reds, then choose the reddest 
kinds ; but it is well to put in at least three colors. The varie- 
ties which please you may not please me or your neighbor, so 
that I cannot advise you what to get, but I will give some lists 
which may help you. 

Amongst all the sweet peas grown at Cornell last year, the 
following seemed to be best on our grounds : 
Dark purple, Waverly. 

Duke of Clarence. 
triped purple. Gray Friar. 

Juanita. 
Senator. 
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Lavender. 


Countess of Radnor. 




Dorothy Tennant. 




Lottie Eckford. 


White. 


The Bride. 




Emily Henderson. 




Queen of England,\Alba Magfiifi 


Primrose. 


Mrs. Eckford. 


White flushed with pink. 


Blushing Beauty. 




Katherine Tracy. 




Eliza Eckford. 


Striped or flaked pink. 


Ramona. 




Mrs. Joseph Chamberlain. 


Orange-pink. 


Lady Pensance. 




Meteor. 


Rose-pink. 


Her Majesty. 




Splendor 




Apple Blossom. 




Bormttm. 


Rose-pink shaded with 


Firefly. 


orange. 


Pnncess Victoria. 



At another place or in another season these varieties might 
not have given us the most satisfaction ; but these names 
suggest some of the colors, if one does not happen to have a 
seedsman's catalogue handy. 

Of China asters, the Comet type — in various colors — will 
probably give the most satisfaction. They are mostly large- 
growing kinds. Other excellent kinds are the Perfection and 
Peony-flowered, Semple or Branching, Chrysanthemum-flowered, 
Washington, Victoria, and, for eariy. Queen of the Market 
Odd varieties are Crown, German Quilled, Victoria Needle and 
Lilliput. Very dwarf kinds arc Dwarf Bouquet or Dwarf Ger- 
man, and Shakespeare. 

Anyone who wants to know more about sweet peas may have 
our Bulletins 1 1 1 and 127, and for China asters Bulletin 90. Our 
Bulletin 121 has instructions about laying out yards. Instruc- 
tions on spraying, with formulas, are contained in Bulletin 1 14. 

Now, let us see how many little boys and girls in New York 
State will raise sweet peas and China asters this year ! And 
we should like them to write us all about it. 
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ay— A clump of wttdi in the corner by the 
house, — motherwort and Virginia creeper. 
How pretty they are.' 
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To THE Teacher: 

Will you not help us to interest the children in the life of the 
gardens and fields ? We suggest that you read this simple leaflet 
to them ; and if any of them want 9 copy for themselves, tell us 
how many you want and we shall be glad to send them to you. 

The leasts which we have previously issued are: 

1 . How a squash plant gets out of Ike seed. 

2. How a candle burns. 

3. Four apple twigs. 

You will receive one upon insects in a few days. 
Address, 

Chief Clerk, 

College of Agriculture, 

Ithaca, N. Y. 
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Ithaca, N. Y., May ii, 1897. 
The demand for " The Children's Garden " still continuing, 
and the season for sweet pea planting being past, it seems to be 
necessary to say that there are many interesting and satisfactory 
kinds of flowers which still can be sown. The China Aster 
(which we have recommended) may still be planted. One of 
the chief merits of this plant for our purpose is the lateness of 
bloom, allowing the flowers to be used in the schools after they 
open in the fall. An excellent flower for sowing during May 
is the common annual Phlox {Pklox Drumnwndt of the cata- 
logues). Poppies are also satisfactory, but the flowers do not 
last long. Petunias are also excellent. Balsams, Clarkias, 
Coreopsis (or Calliopsis), and Zinnias may still be sown. 
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TEACHER'S LEAFLETS 
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JUNE 1, 18d7. 



THE COLLEGE OF AGRICULTURE, 
CORNELL UNIVERSITY, 



Some Tent-Makers. 



It is unfortunate that there is, throughout the country, a 
prevailing dislike for the small creatures called "worms." This 
dislike is, in most instances, the result of wrong training and is 
by no means a natural instinct. As evidence of this, witness the 
joy with which the small boy or even the small girl, handles 
" bait " when preparing to go fishing ; although of all common 
" worms " surely the angle-worm is least attractive from any point 
of view. A still more striking example is the hardihood with 
which young fishermen catch the "dobson" to use as a lure for 
bass, — for the "dobson" is not only very ugly in appearance but 
is also vicious, often pinching severely the careless fingers of its 
captors. Thus the dislike for insects being the result of the point 
of view, it should be the first duty of the teacher to remove this 
repulsion. In the lesson which follows there is no occasion for 
teacher or pupil to touch the insects unless they choose to do so; 
but an attempt is made to arouse an interest in the habits and 
ways of insect life. If we can succeed in arousing the child's 
interest in the actions of a caterpillar, he will soon forget his dis- 
like for the "little brothers" which live upon foliage and which 
experience miraculous changes of form during their short lives. 

In selecting the Apple-tree Tent Caterpillar for this first lesson 
upon insects, we have been guided by the following facts: First, 
it is to be found in early spring; second, its life-history from 
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egg to cocoon is accomplished within the limits of the spring 
term of our schools: third, it is common everywhere; fourth,it 
is an important insect from an economic point of view, and the 
children may be taught how to keep it out of the orchards, thus 
making the lesson of practical use. 

In this lesson the teacher is encouraged to use her own 
methods and originate new ones to make the work interesting. 
The leaflet is meant for the exclusive use of the teacher and 
the text should not be shown to the pupils. The pictures on 
the last page* are to be shown to the pupils at the teacher's 
discretion. When answers are herein given to the questions 
asked, they are meant to aid the teacher in drawing out the 
correct replies from the children. 

Materials Needed. 

1 . A pocket lens or a tripod lens is desir- 
able, but not a necessity. These may be 
bought from or ordered through any jeweler 
or bookseller. They cost from twenty-five 
cents to one dollar apiece. It is well worth 
while to any teacher to possess one of these 
magnifiers as a means of interesting her pupils' 
in many ways. 

2. A bottle, a broad bottomed one being 
preferable, so that it will not tip over easily. 
This bottle is to be filled with water in which 
a small branch of the apple-tree may be placed 
— -^. to keep it fresh. A common ink 
^'' bottle will do to begin with. Fig, 24, 
- 3- A wooden or pasteboard box, 

14. The bottle with the twelve or fourteen inches square,— a 
iuHgs bearing the egg so^p box or hat box will do. In place 
masses. The tent is being qJ ^ cover,nail or paste mosquito net- 
woven below. . , . :, ^lV^ 

tmg or cheese cloth over the top; re- 
move the bottom so the box may be placed over the bottle and 




shMI« 



Teachers who desire to take Dp ihis teaching should « 
■t\% of page 47 to supply Ihe scholars. 
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the branch of apple in it. This is called a breeding-cage and 
its use is to keep the insects from straying about the school- 
room. Fig. 25. 

4. A twig bearing the egg mass of the tent caterpillar. 
Fig. 27. These are easily found before the leaves appear on 
apple trees or on wild cherry. 

Methods of Using this Leaflet. 
The teacher should give the pupils a preliminary talk upon 
tents. Speak of the tents used by Indians, by armies, by cir- 
cuses, by campers, and d**- 
scribe them each in \ 
The teacher should use 
the facts at her disposal, 
all her ingenuity to get 
children interested in 
subject. Spend a little I 
for two or three days in 
cussing tents, and get 
pupils to tell orally o] 
essays all they know 
about tents. When suf- 
ficient interest is thus 
aroused tell them this: 
" The reason we have 

talked about tents is be- ^5. TAe breeding cage. 

cause we are going to 

study some little folks who make tents and live in them. Their 
tents are not made of bark like the Indian's or of canvas like the 
soldier's, but are made of the finest silk, which is spun and 
woven by the tenters themselves. These silken tents are not 
pitched upon the ground and fastened down by ropes and pegs,, 
for these folk, like the Swiss Family Robinson, live in trees. 
Many people live in one of these tree tents, and they are all 
brothers and sisters. Now, just where these tents are made 
and how they are made, and what sort of little people make 
them are things which we will find out if we watch carefully 
and patiently." 
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Lesson I. — The Eggs. {Fig. 27.) 

The teacher having found the egg mass should show it to the 
pupils and let them, during play hours, collect some for them- 
selves. Say that they are eggs, but explain no farther. Get 
the children to examine the egg masses and ask the following 
questions: 

On what portion of the trees are these egg masses found ? 

What is the shape of the egg mass f (Bring out the fact 
that they look like a portion of the twig swollen or budded.) 

What is the color of the egg mass ? 

Is there much difference in color between the egg mass and 
the branch f 

Has this similarity in color any use ? (Develop the idea 
that the shape and color of the egg mass makes it resemble the 
twig so closely as to hide it from birds or any animal that 
would be likely to eat the eggs.) 

Does the egg mass shine ? 

Why does it shine ? 

Afis. Because there is a coat of varnish around the e^s. 

Why was varnish put around the eggs? (Get the answer by 
asking why varnish is put upon wood. Varnish is put around 
the eggs to preserve them and keep them dry during the rains 
and snows of autumn and winter.) 

If the eggs are near the hatching period the varnish will have 
scaled off, revealing the tiny white eggs ; if not, let the teacher 
remove the varnish with a knife or pin, thus exposing the eggs. 
If the teacher has a lens the children should view the eggs 
through it. Exhibit the picture. Fig. 28, which represents 
the eggs greatly enlarged, showing the net work of cement which 
holds them in place. Ask the children to compare the shape 
of these eggs with that of bird eggs, and bring out the fact that 
these are thimble-shaped. Then ask the pupils to guess what 
sort of a mother laid these eggs, cemented them fast with a net 
work and then covered them with a coat of waterproof varnish. 
After sufficient interest is aroused on this point, say to them : 
"One day last July a little moth or miller was flitting about the 
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tree from which these twigs were taken. If we could have been 
there and caught her we would have found her a pretty little 
creature with four wings covered with down and a soft fuzzy 
body. In color she was a pale rosy-brown, and had two bands 
of pale yellow across each front wing." (Call attention to the 
picture of the moth, Fig. 31.*) 

" This is the little mother which laid her eggs in a ring around 
the twig and covered them with a water-proof coat to keep them 
safe and sound until this spring, when they will hatch." 

What will come out of these eggs when they hatch ? The 
teacher should not answer this question but let the pupils watch 
the eggs and discover the answer for themselves. 

V]ace the twig with the egg mass upon it in the bottle of water 
(Fig. 24). It will be best if this twig is a part of a forked 
branch, so that the caterpillars may make their web upon it 
As soon as the eggs hatch, ask the following questions : 

What sort of young ones hatch out of the eggs ? 

Are they like their mother? 

What color are they ? 

Why are their heads so large ? 

Am. So that they can gnaw the lid off the egg and thus 
get out. 

Why should the young ones of a pretty moth be httle black 
caterpillars ? 

(Leave this answer for future investigation.) 

After the caterpillars hatch, it will be necessary to bring in 
fresh apple twigs with buds and leaves upon them each day so 
as to feed the little prisoners. It is very desirable that they be 
kept alive until they have begun their web and have molted at 
least twice. If they show a disposition to wander off put the 
breeding cage. Fig. 25, over the bottle and branch and so keep 
them confined with their food. 

To supplement the study of the imprisoned caterpillars, study 
should be made at the same time of the insects out of doors and 

* If a specimen ol the moth coald be ubtajned it waald be much more intereiiiD^ 
to the children than the pictare. The teacher can collect or breed the mothi in 
Jnlj lo ase ibc next ipring to illustrate the lessoo. 
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under natural conditions. If none appear upon an apple or wild 
cherry tree near the school-house, the teacher should transfer a 
colony to such a tree (Fig. 26). This may be done by fastening 
a twig with an egg mass upon it to a branch of the tree. If too 
late to get the unhatched eggs, get a nest with the small worms 
in it and tie that to 
the convenient branch 
instead. This study 
of the insects out of 
doors is very neces- 
sary in discovering 
their normal habits. 

Lesson H. 

The Caterpillars. 

(Fig. 29.) 

: eggs hatch before the 
:>pear, upon what do the 
ars feed ? 

long after hatching be- 
caterpillars commence 
their tent ? 
e is the tent always 

In the fork of the 
5. 

is this so ? 
y^nj. The forking branches 
a6. A young colony 0/ lenf-makers offer a convenient support Upon 
upon a cherry tre.. ^^^^^ ^^ ^^^^^^^ ^^^ ^^^^ ^^^ 

when, as is the case out of doors, the tent is spread in a fork of 
the larger limbs, these limbs afford two branching roads for the 
caterpillars to follow in searching for food. 

Let the pupils make drawings of the tent as soon as it is 
large enough to be seen well. 

What is the color of the caterpillars when they are a week old ? 

Upon what do they feed ? 
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At what time of day do they feed ? 

When on a tree, how far from their tent do they go for their 
food? 

Are the paths over which the caterpillars travel when search- 
ing for food marked in any way ? 

Ans. This caterpillar spins a silken thread wherever it goes 
and therefore leaves a trail of silk behind it- 

Of what is the tent made ? 

Compare the tent with a spider's web and note the differences. 

Where does the silk come from, of which the tent is made ? 

Arts. The silk glands of the caterpillar are situated near the 
mouth, while those of the spider are on the rear end of the body. 

Lesson III. How the Insects Grow. 

The caterpillars shed their skins about five times. The first 
molt occurs about three days after they hatch. The second 
molt about four days later; and the third molt about six days 
after the second. After each molt, the color and markings of 
the caterpillars are somewhat changed. During some of the 
molts the pupils should watch a caterpillar change his skin. 
After the class has seen this operation the teacher may give 
the following lesson : 

Where is your skeleton ? 

What is it made of? 

What is it for ? Bring out the fact that the skeleton is a 
support for the muscles and organs of the body. 

Where is an insect skeleton? Get as many answers to this 
question as possible, then say : 

The insect's skeleton is on the outside of its body instead of 
a skin, and the flesh and muscles are supported by it on the 
inside instead of on the outside like our own. As this skeleton 
is hard, it cannot stretch; as the insect grows and gets too 
large it bursts open and the insect walks out of it. Now, 
underneath this old, hard skeleton a new one is formed which 
is soft and flexible at first and sa stretches to accommodate the 
growing insect. After a little time this new skeleton also 
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hardens and has to be shed when it is too small to suit its 
owner. 

Notes should be made by the pupil upon the change of color 
and markings after the different molts and the process of 
molting should be described. 

Lesson IV. The Pupa. (Fig. 30.) 

In ordinary seasons, about the middle of May the caterpillars 
get their growth. If those in the breeding cage have died or 
have not thriven, bring in a few full grown caterpillars from 
the orchard and put them on some branches in the breeding 
cage. Give them fresh food each day as long as they will eat ; 
also place some sticks and chips around on the bottom of the 
breeding cage for the worms to "spin up " upon. Then have 
the children observe the following things: 

How do the caterpillars begin their cocoons. 

Where are the cocoons made ? 

How are they made ? 

Draw a picture of a cocoon ? 

About a week after a cocoon is made open it carefully with 
a pair of scissors so as not to hurt the inmate and let the pupils 
see the change that has come over the caterpillar. 

Have the pupils describe the pupa. 

Let the pupils make drawings of the pupa. 

The moths will hardly emerge from the cocoons until after 
the close of the school term. The children should be 
encouraged to gather the cocoons off the fences around the 
orchards and off the sticks and branches upon the ground and 
to carrv them home. The cocoons may be placed in pasteboard 
boxes and kept until the moths emerge, about the middle of July. 

Lesson V. Destroying the Caterpillars. 

After the caterpillars are fully grown and all the processes of 
growth have been observed by the pupils, the teacher should 
give a lesson upon the injury which they do to trees and the 
necessity of keeping the orchards free from these pests. This 
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lesson should be given guardedly so as not to encourage the 
children to cruelty in killing insects. The teacher should always 
try to inculcate in the child reverence for life,' that wonderful 
force, which we can so easily take from a creature but which 
we may never give back. It is better to appeal to the child's 
sense of justice in giving this lesson. The teacher may vary it to 
suit her own ideas, but in substance it might be given as follows: 

" All life is sacred ; the smallest worm has as good a right 
to live in the sight of God as you or any child has. Life 
should never be taken except when necessary. However, no 
being has the right to interfere with the rights of another. 
Neither the child nor the worm has any right to trespass upon 
the property of any one else." 

" Let us see whether these caterpillars are trespassers or not. 
The farmer works hard to earn the money to buy the land upon 
which the orchard is planted ; he works hard to earn the money 
with which to buy the young trees ; he works hard to set out 
the trees and cultivate the Ofchard : therefore the orchard and 
the fruit of it are his property, and he has a right to drive away 
all thieves. If men or children steal the fruit, he has a right 
to appeal to the law and have them* fined or imprisoned. If 
worms come and injure the tree by eating up the foli^e, he 
has a right to keep them out if he can. The leaves are neces- 
sary to the tree, for if they are destroyed the tree cannot get 
the air it needs to keep it vigorous and enable it to mature its 
fruit We have seen that these caterpillars destroy the leaves, 
and thus do great injury to the apple crop. We therefore have 
a right to destroy these little robbers, as that is the only way 
we can keep them out of our orchards." 

How may they be destroyed ? 

The egg masses may be collected in winter and early spring 
from young orchards, and be burned. 

In old, large trees we must wait until later. Ask the pupils 
the following questions : 

At what times did we find the worms in their tents ? Ans. 
Early morning, late afternoons, and during cold, dark days. 

If we should destroy the tents in the middle of a warm,. 
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sunny day, what would happen ? Atts. The caterpillars, being 
out feeding on the leaves, would not be hurt, and as soon as 
they came back would make another tent. 

If the tent is destroyed in the early moming or late afternoon 
or on a cold, dark day, what would happen ? Ans. The cater- 
pillars, all being in the tent, would be destroyed. How may the 
tents be destroyed ? Afis. By wiping them out with a long 
pole on one end of which is wound a rag saturated with kero- 
sene. Or by burning them out with a torch. 

Is it best to destroy the caterpillars early in the season, 
before they have done much damage, or to wait until they are 
large and have done all the damage they can ? 

If the trees were sprayed with Paris-green in the early spring, 
what would happen ? Ans. The caterpillars would be killed as 
soon as they commenced to eat, when they were first hatched. 

When these caterpillars feed upon the leaves of wild cherry 
they are doing no damage to an orchard. Therefore, when the 
tents appear on wild cherry trees have we any right to destroy 
them ? Ans. The wise and careful farmer does not allow wild 
cherry trees to grow along his fences, to become breeding places 
for insect enemies which will next year attack his orchards. 
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The CuRtous History of a Tent Caterpillar. 
tj. The masses of eggs ubon the twigs of an apple tree. »8. i 
enlarged, rg. A /uit-growit caterpillar, jo. Cocoons, j 
moth, or adnlt insect. 
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To THE Teacher; 

Tke following Uafiets have been issued to aid teachers in tlu 
public schools in presenting nature-study subjects to the scholars at 
odd times. 



How a squash plant gets out of the seed. 
How a candle burns. 
Four apple twigs. 
A children's garden. 
Some tent-makers. 

Address, 

Chuf Clerk, 

College of Agriculture, 

Ithaca. N. Y. 
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TEACHER'S LEAFLETS 

ron UK IN THE PUM.IC acHOots. 



(to <. 
JUNE 1, 1S97. 



THE COLLEGE OF AGRICULTURE, 
CORNELL UNIVERSITY, 

ITHACA, N. Y. 
I*KiHd under Chapter laS 
ofUieLamofiSn. I. F. ROBHRTS. DinacToa. 

What is Natur&-Study? 

BY h. H. BAILBV. 

It is seeing the things which one looks at, and the drawing 
of proper conclusions from what one sees. Nature-study ts not 
the study of a science, as of botany, entomology, geology, and 
the like. That is, it takes the things at hand and endeavors to 
understand them, without reference to the systematic order or 
relationship of the objects. It is wholly informal and unsys- 
tematic, the same as the objects are which one sees. It is 
entirely divorced from definitions, or from explanations in 
books. It is therefore supremely natural. It simply trains the eye 
and the mind to see and to comprehend the common things of 
life ; and the result is not directly the acquirement of science but 
the establishment of a living sympathy with everything that is. 

The proper objects of nAture-stndy are the things which one 
oftenest meets. To-day itisastone; to-morrow it is a twig, 
a bird, an insect, a leaf, a flower. The child, or even the high 
fchool pupil, is first interested in things which do not need to 
be analyzed or changed into unusual forms or problems. 
Therefore, problems of chemistry and of physics are for the 
most part unsuited to early lessons in nature-study. Moving 
things, as birds, insects and mammals, interest children most 
and therefore seem to be the proper subjects for nature-study; 
but it is often difficult to secure specimens when wanted, 
especially in liberal quantity, and still more difficult to see the 
objects in perfectly natural conditions. Plants are more easily 
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had, and are therefore more practicable for the purpose, 
although animals and minerals should by no means be excluded. 

If the objects to be studied are informal, the methods of 
teaching should be, also. If nature-study were made a stated 
part of a curriculum, its purpose would be defeated. The 
chiefest difficulty with our present school methods is the 
necessary formality of the courses and the hours. Tasks are 
set, and tasks are always hard. The only way to teach nature- 
study is, with no course laid out, to bring in whatever object 
may be at hand and to set the pupils to looking at it The 
pupils do the work, — they see the thing and explain its structure 
and its meaning. The exercise should not be long, — not to 
exceed fifteen minutes at any time, and, above all things, the 
pupil should never look upon it as a recitation, and there should 
never be an examination. It should come as a rest exercise, 
whenever the pupils become listless. Ten minutes a day, for 
one term, of a short, sharp and spicy observation upon plants, 
for example, is worth more than a whole text-book of botany. 

The teacher should studiously avoid definitions, and the set- 
ting of patterns. The old idea of the model flower is a 
pernicious one, because it really does not exist in nature. The 
model flower, the complete leaf, and the like, are inferences, 
and pupils should always begin with things and not with ideas. 
In other words, the ideas should be suggested by the things, 
and not the things by the ideas. " Here is a drawing of a 
model flower," the old method says; "go and find the nearest 
approach to it." " Go and find me a flower," is the true 
method, " and let us see what it is." 

Every child, and every grown person too, for that matter, is 
interested in nature-study, for it is the natural method of 
acquiring knowledge. The only difficulty lies in the teaching, 
for very few teachers have had any drill or experience in this 
informal method of drawing out the observing and reasoning 
powers of the pupil wholly without the use of text-books. 
The teacher must first of all feel the living interest in natural 
objects which it is desired the pupils shall acquire. If the 
enthusiasm is not catching, better let such teaching alone. 
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All this means that that the teacher will need helps. He will 
need to inform himself before he attempts to inform the pupil. 
It is not necessary that he become a scientist in order to do 
this. He simply goes as far as he knows and then says to the 
pupils that he cannot answer the questions which he cannot. 
This at once raises the pupil's estimation of him, for the pupil 
is convinced of his truthfulness, and is made to feel — but how 
seldom is the sensation ! — that knowledge is not the peculiar 
property of the teacher but is the right of any one who seeks 
it. It sets the pupil investigating for himself. The teacher 
never needs to apologize for nature. He is teaching only be- 
cause he is an older and more experienced pupil than his pupil 
is. This is just the spirit of the teacher in the universities 
to-day. The best teacher is the one whose pupils farthest out- 
run him. 

In order to help the teacher in the rural schools of New York, 
we have conceived of a series of leaflets explaining how the 
common objects can be made interesting to children. Whilst 
these are intended for the teacher, there is no harm in giving 
them to the pupil ; but the leaflets should never be used as 
texts to make recitations from. Now and then, take the children 
for a ramble in the woods or field, or go to the brook or lake. 
Call their attention to the interesting things you meet — whether 
you yourself understand them or not — in order to teach them 
to see and to find some point of sympathy; for everyone of 
them will some day need the solace and the rest which this 
nature-love can give them. It is not the mere information 
which is valuable ; that may be had by asking someone wiser 
than they, but the inquiring and sympathetic spirit is one's own. 

The pupils will find their lessons easier to acquire for this 
respite of ten minutes with a leaf or an insect, and the school- 
going will come to be less perfunctory. If you must teach 
drawing, set the picture in a leaflet before the pupils for study, 
and then substitute the object. If you must teach composition, 
let the pupils write upon what they have seen. After a time, 
give ten minutes now and then to asking the children what 
they saw on their way to school. 
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Now, why is the College of Agriculture of Cornell University 
interesting itself in this work? It is trying to help the farmer, 
and it begins with the most teachable point, — the child. The 
district school cannot teach agriculture any more than it can 
teach law or engineering or any other profession or trade, but 
it can interest the child in nature and in rural problems and 
thereby fasten its sympathies to the country. The child will 
teach the parent. The coming generation will see the result 
In the interest of humanity and country, we ask for help. 



To THE Teacher : 

The following leaflets have been issued to aid teachers in the 
public schools in presenting nature-study subjects to the scholars 
at odd times. 

Mow a squash plant gets out of the seed 

How a candle bums. 

Four apple txvigs. 

A children's garden. 

5. Some, tent-jnakers. 

6. What is nature-study f 
Address, 

Chief Clerk, 

College of Agriculture, 

Ithaca, N. K 
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TEACHER'S LEAFLETS 

FOR USE IN THE KBLIC SCHOOLS. 



JUNE 1, ia&7. 



THE COLLEGE OF AGRICULTURE. 
CORNELL UNIVERSITY, 

ITHACA, N. V. 



1. P. ROBBRT8. DIKECTOK. 




Hints on Making Collections of 
Inseots. 

BY ANNA BOTSPORD COM STOCK. 

T is the purpose of this leaflet to give a few 
suggestions to aid those pupils of the 
secondary schools, who desire to make 
collections of insects. 

There are several good reasons why 
children should be encouraged to make collections of flowers, 
birds and insects; and the least of these reasons is the posses- 
sion of such a collection on the part of the child. Making a 
collection of natural history specimens should only be the 
means to an end, i. e., training the child to observe. When 
eyes are opened to the wonders of nature, every roadside, 
brook, and woodland is fraught with interest which is un- 
dreamed of to those who are nature-blind. It is sad to think 
of the hosts of people who go through this beautiful world hav- 
ing eyes but seeing not, having ears but hearing not. The 
eyes must be unsealed in youth, when the mind is alert and 
receptive if the man or woman is to find in later life that 
nature is not only a resource and recreation but an ever faithful 
friend holding out comforting arms to those who are weary in 
soul and body. 

Not only does the study of nature open the child's eyes, but 
it also teaches him the value of accuracy. The young naturalist 
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soon understands that an observation is worth nothing unless it 
is truthful. On the'other hand, nature-study cultivates the 
imagination. The wonders in the lives of insects, plants and 
birds are so illimitable that almost anything seems possible. Few 
indeed are the studies wherein the lire kindled by imaginative 
seeming is guarded and checked by the facts of actual seeing. 

There are a few points in favor of beginning with insects when 
the child first attempts making a collection of natural objects. 
Insects are to be found everywhere and are easily caught ; and 
it requires no technical skill to preserve them as is the case with 
birds; while they retain their natural forms and colors better than 
do flowers. Tosecure the desired results for the pupil when he is 
making his collection of insects the teacher should take care that 
he makes his observations incidentally ; thus subserving the true 
methods of nature-study, which is to teach the child while he 
remains unconscious of the fact that he is being taught The 
teacher should therefore ask the young collector "Where did 
you catch this butterfly?" "Where did you find this beetle?" 
"Upon what plant or flower did you find this bug?" "Did you 
hear this cricket chirp? If so, how did he do it?" etc., etc. 
Thus making him tell orally or in a written language lesson the 
things he has seen while collecting. The differences in the 
appearance and structure of the insects caught should also be 
brought out by questions. These questions may be adapted to 
pupils of any age and the success of this part of the work must 
ever depend upon the interest and genius of the teacher. 

The objection is sometimes raised that collecting and killing 
insects and birds incite the child to cruelty and wanton destruc- 
tion of life. This seems good a priori reasoning but experience 
does not confirm it. We have always found that those who col- 
lect and take an interest in insect life are much more careful about 
killing or hurting insects than are other people ; the entomologist 
of all men taking the greatest pains to avoid stepping upon 
the caterpillar or cricket in his path ; also the young ornitho- 
logists who have come under our observation show the greatest 
devotion to the rights and interests of birds. Our experience is 
that as soon as the child begins to take an interest in insects he 
begins to see matters from their point of view and this insures a 
proper regard for their right to life. It will be well, however, 
for the teacher to impress upon the pupil that he should kill no 
insect that is not desired for his collection. 
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DIRECTIONS FOR COLLECTING AND PRESERVING 
INSECTS. 
The articles necessary for collecting insects are few and 
inexpensive. One net and one killing bottle may do service 
for a grade or an entire country school, thus reducing the 
expense to a minimum. 

Insect Net. ■ Fig. i. 
Materials required: 

1. A handle 
about three feet 
long ; an old broom 

2. A piece of t 
enough to reach aroi 

3. A piece of N 
in. long. 

4- j4 yard of heavy sheeting. Fic. i. /«- 

5. % yard of cheese cloth. "^ "*'■ 

Bend the wire into a ring about a foot in diameter and bend 
back about 3 inches of each end of the wire so they may be 
inserted into a hole drilled into the end of the handle. 
The piece of tin should be fastened around the end of the 
handle where the wire is inserted to hold it securely in place. 
If practicable a tinsmith should be called upon to help in bend- 
ing the wire and fastening it to the handle. After this is done 
take the sheeting and fold it over the wire double, using only 
enough to fit around the wire without gathering ; the object of 
this heavy cloth is to prevent the net from wearing out quickly. 
Make the cheese cloth into a bag with rounded bottom and 
just wide enough to fit the facing of sheeting to which it should 
be sewed securely, and the net is finished. 

How TO USE THE NeT. 
The net must be swung swiftly to be successful. Insects 
have many eyes and are very wide-awake and have no desire 
to be caught; therefore, the collector must be very active if he 
gets anything. One method of using the net is called 
" sweeping " ; to do this take the handle about a foot and a half 
above the ring and pass the net quickly back and forth, 
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striking it against the grass in front of you as you walk through 
open fields ; the net must be turned at each stroke and kept in 
rapid motion or the insects will escape. After a time the net 
should be examined and the insects put in the killing bottle. 

Another method of using the net is called "beating." This 
method is used in collecting insects from bushes and consists of 
lifting .the net, mouth upward, and striking it sharply against 
the brkncnes or leaves, thus jarring the insects into it. 

To use the net in water sweep the water plants as quickly as 
possible. In running streams overturn stones, holding the net 
just below them with the mouth up stream. An old dipper 
made into a sieve by perforating the bottom with an awl is a 
good utensil for collecting water insects. 

The Killing Bottle, Fig. 2. 

It is desirable to kill the insects in a humane 
way so that they will not suffer by the process; 
it is also desirable that they should not revive 
after they are pinned, both for their own sakes 
as well as for the sake of the feelings of the col- 
lector. The best way to secure painless and 
sure death for the insects is by the means of a 
" cyanide bottle." 
Materials needed for a killing bottle : 

I, A bottle with a wi(^e mouth; a morphine 

'^° "^^/f"""^ bottle or a small oUve or pickle bottle will do. 
Evtn a glass fruit-can holding a pint will 

answer very well, although taking off and putting on the cover 

consumes more time than is desin^ble. 

3. A cork that will fit the bottle tightly and is long enough 

to handle easily. 

3, Two cents' worth of cyanide of potassium. 

4, One cent's worth of plaster of Paris. 

These latter materials may be procured from any drug store. 

Place the lump of cyanide of potassium in the bottle and pour 
in enough water to cover it. Add immediately enough plaster of 
Paris to soak up all the water; leave the bottle open in a shady 
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place for an hour and then wipe the dry plaster of Paris from 
its sides, put in the cork, and it is ready for use. The plaster 
of Paris forms a porous cement which, while it holds the cyanide 
fast in the bottom, abo allows the fumes of the poison to escape 
and fill the bottle. It should be labeled "poison." If kept 
corked when not in use a killing bottle made like this will last 
a whole season. 

The first rule in using the killing bottle is this: Do not kill 
any more insects than you need for your collection. The second 
rule is : do not breathe the fumes of the bottle ; for they smell 
badly and are not good for you. When you uncork the bottle 
to put an insect in it hold it away from your face and cork it 
up again as quickly as possible. 

Some insects may be caught from flowers, etc., directly into 
the bottle by holding it uncorked beneath them for a moment; 
the fumes of the poison soon overcome them and they drop into 
the bottle. In taking insects from the net take the bottle in 
the right hand and the cork in the left; insert the bottle into 
the net and place the mouth of it over an insect crawling on 
the inside of the net, then put the cork on the outside of the 
net into the mouth of the bottle, net and all, for a moment until 
the insect falls into the bottom of the bottle; then remove the 
cork and take the rest of the imprisoned insects in the same 
way. Insects should be left in the bottle at least an hour, and 
may be left in there over night without injury to the specimens. 

Insect Pins. Fig. 3. 

After the insects are caught they should be 
pinned so that they may be arranged in the 
collection in an orderly manner. Common pins 
are not good for pinning insects ; they are too 
thick and they corrode very soon, covering the 
specimens with verdigris. Regular insect pins 
are desirable as they are very slender and do 
not corrode so quickly. These may be 
obtained of any dealer in entomological sup- 
plies at a cost of fifteen cents per hundred. 

Ask for the German insect pins Nos, I, 3 
and 5. If these pins are too expensive you 
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can use the black steel mourning pins. These come in shallow 
boxes one by two inches square and have round glass heads 
and the boxes are labeled " Germany " ; these may be procured 
from any dry goods store. However, insects pinned with any 
beside regular insect pins cannot be sold or exchanged. 

All insects except beetles should be pinned through that part 
of the body just back of the head as shown in Figs. 1 1, 13, 14, 
15. Beetles should be pinned through the right wing-cover as 
shown in Fig. 12. About one-fourth of the pin should project 
above the back of the insect. Very small insects may be 
gummed to a narrow strip of cardboard and the pin put through 
the cardboard. 

LABELING SPECIMENS. 

Specimens should be labeled with the date of capture and the 
locahty. Thus the butterfly, Fig. 15, would be labeled thus : 
Ithaca, N. Y. 
Aug. 12, 1896. 

The paper on which this label is written should be slipped 
upon the pin with which the butterfly is pinned and placed just 
below the insect. Labels should be as small as possible and 
neatly cut. 

INSECT BOXES. 

For the beginner nothing is more convenient than an empty 
cigar box, which may be obtained at any store where cigars are 
sold. (Fig- 4.) The bottom of the box should be covered with 



/ iax for the ust of tht voting loUeeior. 



byGoo'^lc 



S9 

some soft, firm material into which pins may be pushed without 
bending them. There are many such materials. Sheet cork or 
pressed peat may be obtained of dealers in entomological sup- 
plies. Some ingenious boys use regular bottle corks cut into 
cross sections about ^ inch thick. Others take the pith of dried 
com- stalks divided in half lengthwise. The cheapest and most 
easily procurable of the purchasable materials is cork linoleum. 
This is for sale in most carpet stores. Get the quality that is 
about % inch thick which costs about $i per yard; put it into 
the box cork-side up, Any of these materials may be fastened to 
the bottom of the box with glue or with tacks. In all cases they 
should be covered neatly withwhite paper for the insects appear 
better against a white background. 

For permanent collections the wooden boxes with glass tops 
are much safer ; and as the insects may be seen through the glass 
these boxes are more practical for school collections. This kind 
of a box is shown in Fig. 5. Its sides are 18 by 16 inches and its 




Fig. 5 . Insect box made of wood, with glass top. 
height is three inches outside measure. The upper edge of the 
sides of the bottom of the box is made with a tongue which fits 
into a groove made in the lower edge of the sides of the cover. 
This is done so that the top and bottom parts of the box shall fit 
very closely together in order that museum pests cannot get in 
and destroy the specimens. 

Fig. 6 shows a cross-section through one side of the box, show- 
ing how it should be made and giving measurements. In the 
drawing the glass is fitted into a groove in the inner side of the 
cover. This glass might be puttied in like a window pane if it 
is found difficult to make the groove. The corners of the box 
may be mitred and dove-tailed or mitred and nailed; the latter is 
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more easily done. Any carpenter or cabinet 
''maker can make this box; but great care must 
be taken to use only thoroughly seasoned wood 
in its construction. Otherwise the bottom will 
I — I be sure to warp and shrink and leave cracks 

J LI through which the museum pests will enter. 

rf The cost of such a box will vary from $0.75 to 

^^1 $1. Basswood should be used in the construc- 

tion ; pine is not at all suitable on account of the 
resin in it. Screw eyes may be put into these 
boxes and they may be hung on the walls of 
schoolroom like pictures. 

Museum Pests. 
These are small beetles which find their way 
B>»t*m through the narrowest crevice into the insect 
Fj<r~6 -4 cross- ^•"'*s ^""^ '^y their eggs on the pinned insects. 
siciion of the side The larvae when they hatch work within the 
5,'showing^me^k- specimens at first but after a time destroy the 
odofconslruclion bodies entirely. Thepresence of these little ras- 
"urenlent'f. "'""' cals may be detected by dust on the bottom of the 
box just below the infested insect. As soon as 
this dust is observed, pour intoone corner of the boxa tablespoon- 
ful of carbon bisulphide, or benzine, and close the box quickly. 
The teacher or parent should put these substances into the boxes 
as the first is a poison and the latter is very inflammable. As 
a method of preventing the beetles from attacking the collection 
it is well to fasten a "moth ball" into one corner of the box. 
These may be obtained at a drug store. 

SPREADING BOARD.— FIG. 7. 

Butterflies and moths took much better in a collection when 
theirwings are extended at rightangles to the length of the body. 
To arrange them thus we have to use what is termed a spread- 
ing- board. 

Materials Htedidfer a mtdium sited ipi coding-board. 

I. Two strips of pine or other soft wood 18 inches long, 15^ 
inches wide and y^ inch thick. 
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2. One strip of wood i8 inches 
long. 3/i inches wide and yi inch 
thick. 

3. Two cleats 3J^ inches wide, 
^ inch high and ^ inch thick; 
and two cleats one inch wide and as 
high and thick as the others. 

4. A strip of cork or linoleum 17 
inches long and a little less than an 
inch wide. 

To construct the spreading board 

take the two narrow strips of wood, 

place them one-fourth inch apart 

and on the under side fasten them 

across the ends to the longer cleats. 

Then on the same side as the cleats 

tack the piece of cloth or linoleum 

over the space between the strips of 

board, and as the cleats are one-half 

inch wide the linoleum should cover 

all the space left. Then midway the 

boards fasten the two smaller cleats. 

Fig. 8 shows a cross-section of the 

spreading board just in front of these 

two middle cleats. Now it is ready 

„ \ , , , for the bottom board which will fit 

Fig. 7. A tpreading board. ,■,,■■ r .1 j 

exactly if directions are followed, 

and this completes it. The space between the two upper 
boards is wide enough to take in the body of the moth or but- 
terfly. The cork or 
hnoleum below the 
space will hold firmly 
the pin on which the 
butterfly is impaled. 
The"[cleats hold the 
top and bottom boards 

apart and so protect Fig. 8. A cmi leclim 0/ sprtading board in 
the points of the pins. front of th, deal "d" in Fig. 7. 
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spreading boards may be made much smaller or much tai^er 
to suit moths of difTerent sizes; the space between the top boards 
must always be large enough to admit the body of the insect. 
To use the spreading board : insert the pin with the butterfly 
on it into the linoleum just far enough so that the body of 
insect will be in the space between the boards up to the wings. 
Fig. 8, Place the wings out flat on the board and fasten them 
there with narrow strips of paper pinned across them, Fig. 7, a. 
While held down by these strips of paper arrange them so that 
the hind margins of the front wings shall cover the front 
margins of the hind wings and shall be in a line at right angles 
to the body ; then pin larger pieces of paper over the rest of 
the wings. Fig. 7, b. Sometimes isinglass is used instead of 
paper to hold the wings down, Fig. 7, c. The insects should 
be left on the spreading board at least three days; and when 
the board has insects on it, it should be kept in a box where 
the museum pests and mice cannot get at it. 

Sometimes when the moths are not spread soon after being 

killed they become so stitf that the wings cannot be moved 

without breaking them. In such cases the insects should be 

put on some paper in a jar which has some wet sand in the 

bottom and which can be covered 

tightly. The air in such a can is so 

moist that in two or three days the 

insect will become limber and may 

be spread with case. 

AN AQUARIUM. FIG. 9. 
An aquarium with living, moving 
insects in it is a very interesting orna- 
ment for the window-sill of a school- 
room. A glass candy jar or even a 
butter jar may be transformed into 
such an aquarium thus : hrst, put into 
the jar a layer of sand about two 
inches deep ; in this sand plant some 
small water weeds and then add a layer 
of gravel or pebbles ; then nearly fill 
the jar with rain water, pouring it in 
Fig. 9. Ah aqMrium. carefully soasnottodisturbtheplants. 
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The plants will keep the water in a right condition for the water 
insects to live in ; more water should be added from time to 
time to replace that which evaporates. In such an aquarium . 
place any insects found in water and watch their habits. 

Where to Collect Insects. 
The border of a piece of woods where many shrubs and weeds 
are growing is an especially good place for collecting many kinds 
of insects. Any place where there is a great variety of plants 
and flowers will give a variety of insects. Banks of streams and 
underneath stones in the Belds are good places for collecting. 

When to Collect Insects. 

The best time of the year is during the summer months. 
The best times of day is in the forenoon after eight o'clock ; 
and in the twilight at evening. 

At night many moths may be caught by making a paste of 
sugar and water (unrefined sugar is best) and painting it upon 
tree trunks with a brush after sunset. The paste should cover 
a space two inches wide and several inches long. After dark 
seek these places cautiously with a lantern and moths will be 
found sucking the paste: these may be caught with the killing 
bottle if you move carefully so as not to frighten them ; they 
do not seem to mind the light of the lantern. 

Electric street-lights attract many insects which may be 
caught in the net. A lamp set in an open window is also » 
very good lure on warm nights in the spring and summer. 

'Arranging the Insects tn Boxes. 

After collecting insects comes the desire to arrange them 
properly; putting together in neat rows those that resemble 
each other. To classify insects correctly requires much study. 
The scope of this leaflet admits of only a few suggestions about 
the most common insects. 

Dragon Flies. — There are many kinds of these but they all 
have four wings, finely netted and transparent, the hind wings 
being as large or larger than the front wings. These are per- 
fectly harmless insects. 
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Grasshoppers, Crickets 
and Katydids. — These are 
known to all. Fig. lo. 
There are two families of 
-grasshoppers; those with 
long horns or antennae and 
those with short antennx. 
Katydids, crickets, cock- 
roaches and walking' sticks 
are near relatives to the 
grasshoppers. 



r, Cricitt. 6, Grasshopper. 

Bugs. — These insects have the front 

pair of wings thick and heavy at the 

base and thin and transparent at the 

tips. Fig. i\,b. The squash bug, the 

chinch bug, and the electric light bug 

are examples of these. Some bugs" 

have the front wings entirely thin and 

transparent and sloping like a steep 
roofoverthe 

back of the Fig. n. a. Cicada, i, Slini- 
msect nice &offer—fivnl view. 

the cicada, 

Fig. 11,^; and the Brownie bug. Fig. 

i\, c, d. 

Beetles. — These have hard wing- 
covers which meet in a straight line 
down the back and have a pair of thin 
wingsfoldedunderthcm.Fig. 12. The 
'^'p}»%r^gh"k^'r^k't"i'tg " June bug " or " May beetle " and the 
levtr. a Snaefrng bittU. potato beetle are good examples of 

b, Wood-bot in ^ be et ie. ^ 

c, Watfr bttiii. beetles. 
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Fiies: — These have only two wings, usually transparent 
Behind each of these wings a short thread with a knob on it 
extends out on each 
side of the bodyinstead 
of hind wings. Fig, 13, 




13. Fliet — ihimiHg tkt knebs jual ielmv tht laiiigi. Nfte that jlics 
have only tws vnngi. a. Grant fiy, b, Ptmacefly—en'argfd. 





Fig. 14. a, iVaip. i, Bee. 

Note these have foui wings. 



House-flies, horse-flies and mosqui- 
toes are examples of flies. 

ffi:£s. Wasps and Ants. — Bees, wasps 
and the winged form of ants have four 
transparent wings, Fig, 14. Some flies, 
resemble bees and wasps but if exam- 
ined it will be foundthattheyhave only two wings instead of four, 
Butterfiies and Moths. — Butterflies and moths may be told 
apart by the following character: The antennjc or horns of the 
butterflies are always threadlike and knobbed at the tip, Figs, 15, 
16, while the antennfe of moths are in various shapes, but never 
bear knobs at the tips. Figs. 17, 18, 19, 20. 
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Fig. i6. The Cabbage BuUerfly. 



Fic. 18. The Imjterial Moth. A comtnon night-Jlying moth. 



Fig. 19. An ihider-wing Moth. 
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A, Smith & Sons. 269 Pearl Street^ New York. N. Y. 
Ji>hn Alcburst, 78 Ashland Place, Brooklyn, N. V. 
M. Ahbott Frazar, ^3 Sudbury Street. Boston, Mass. 
Entonioloeical Society of Ontario, Victoria Hall, London, Ont, 
Queen & Co., loio Chestnut Street, Philadelphia, Pa. 
The Bausch & Lonib Optical Company, S15-543 N. St. Paul Street, 
Rochester, N.Y. 
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